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Temperate rainforest,_ dominated by species of_ Not:t-1ofs.gus , 
the Anturctic Beec1~, occurs in South America, Australia and 
Tasmania, New Zealand, and in New Guinea and some south-west 
Pacific Islands. 
In Tasmania both habitat types and bird species are 
distributed along a xeric-rnesic gradient. The relationstips 
between the habitats have been established by similarity 
analysis. The number of bird species decreases along the 
xeric-rnesic gradient and no species is restricted to 
temperate rainforest. Bird species diversity, equitabili~y, 
domina~ce index and relative bird density have been 
determined along this gradient and the effect of foliage 
height diversity and per cent vegetation cover has been 
studied. Temperate rainforests in Chile, Tasmania and New 
Zealand have comparable bird species diversities, equit~bil-
ities and dominance indices. The one Patagonian site for 
which data ar~ available appears to be atypical. 
The st::ructure of the Tasmanian temperate rainforest bird 
community, which consists of moTe species than hitherto 
report~d, was determined from measurements of patch preference, 
vertical stratification and feeding behaviour. A seque~tial 
method, which can include any number of niche dimensions, 
was used to determine niche structure and was applied to 
tenperate rainforest communities in other regi0ns. Similarities 
in niche occupation patterns in Fagu~-Acer and NothQ~agu~ 
forests are high and show evidence of parallel evolutiono 
There is considerabl~ evidence that Nothofagus forests 
generally have n~ver been impoTtant as a source of bird 
species and have been unimportant in the evolution of the 
class. 
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Temperate rainforest, dominated by Nothofag~§. spp., occurs 
in Tasmania, south-eastern Australia, New Guinea and some 
south-west Pacific islands, New Zealand and South America 
and pollen ana1ysis has sho.wn th,:,t it forrrierly occurred in 
Antarctica. 
The present study was pro~pted by two well-known observa-
tiona1 facts. Firstly, in Tasmania no species of bird ie 
restricted to temperate rainforest and, secondly, this 
forest supports fewer bird species than do other Tasmanian 
forest habitats. Any attempt to explain these facts must be 
concerned with aspects of bird ecology along the xeric-
mesic gradient which, in Tasmania, largely deterrnines the 
composition and structure of the ve~etation. 
Stu~ies of this type, in recent years, have received ~uch 
impetus from the work of the late Robert l~acArthur and his 
disci-ples. Many of MacArthur's ideas remain controversial 
and so~e are largely unsupported by observational data. 
Nevertheless, MacArthur has brought a sense of unity to 
0 • 
studies of community structure and its dependence on 
enviro:ri.rr.ental factors and competition. The approach adonted 
in this study is broadly in the I:acArthur tradition. 
Nomenclature follows Condon (1975) for non-pa8serines 8hd 
Schodd~ (1975) for paeserines except that the Scrubtit is 
retained in the monotvpic genus Acanthornis and the Brown 
u ~~-~--~ 
Scrubwren is treated as being specificaJly distinct. 
Scientific na~es are given in App8ndix 1. 
CHAPTER 1 
-----
GENERAL INTRODUCTION 
------------
1.1 INTRODUCTION 
~~-~-~----~ 
Although published accounts of lirds in temperate rainforest 
are very few they deal with widely separatea localities in 
South America, New Zealand, Aust~alia and ~asmania. A critical 
review of the literature is a ne~essary precursor to deciding 
the scope of the present study. The three main aspects 
---
covered in this review are : 1) the number of bird species 
and individuals, 2) bird species diversity, and 3) niche 
occupation and parallel evolution. 
1 • 2 NUMBER OF .SPECIES AND INJHVIDUALS 
The numbers of bird species inhabiting Nothof~gus forests in 
Chile, Patagonia and Tasmania appear remarkably similar 
(T?-ble 1). If the various ari:>as of Nothofag:!:!_~ forest have 
similar structures they would be expected,on the theory 
developed by ~,~acArthur and his co-workers, to hold similar 
numbers of species (Mac.Arthur and MacArthur 1961, Cody 1968). 
However, it is_possible that area effects and the vagaries 
of sampling are important. The Chilean total is derived from 
an area of 16.5 acres, the Patagonian total from£• 19 acres, 
and the New Zealand South Island total from seven sites 
varying in area from 16 to 100 acres, mainly from limited 
visits. The New Zealand North Island total was obtained over 
a period of time from an unspecified area. The anomalous 
Australian total was obtained from an unspecified area in 
the New England National Park with many visits over a neriod 
of time. This may wel1 account for the greater nu~rer of 
species . .However, onJ.y 24 species were clasped as "rEguJar 
and abundant". The Tasmanian total is based rna.inly on scanty 
published data and, in my experience, underestimates the 
TABLE 1,. T~1e numbers of bird species recorded in southern 
hemisphere Nothofagus forests. 
LOCALITY NO. OF REFERENCE 
SPECIES 
Chile 18 Cody (1970) 
-------Patagonia 19 Yuilleumier ( 1972) 
New Zealand-North Is. 21 Caughley (1962) 
New Zealand-South Is. 21 Kikkawa (1966) 
Australia 24(1)-32( 2 )Kikkawa et al. (1965) 
Tasmania 17 Ridpath & Moreau (1966) 
(1) Classed as abundant and regular 
(2) Total species recorded. 
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number of sµecies. In an attempt to resolve the effect of 
area, if it exists, the number of species recorded in censuses 
in Chile, Patagonia and New Zealand have been plotted against 
log. area in Figure 1. A straight line (S = 9.6 + 1.53log A) 
was fitted by least squares. However, the value of the 
correlation co~fficient, 0.1619, was not significant. Visual 
examination of Figure 1 sugge-st8 that a straight line co):tln 
be fitted if the Chilean point ~nd the one abnor~ally species-
poor New Zealand point were omitted. When this is done, there 
is a linear relation between S, the number of species and 
log area (A), (Simpson 1964), S = 8.07 log A - 0.475. The 
correlation coefficient, 0.8382, is significant at the 0.02 
probability level. It is concluded that area effects are 
important but that other effects, at present unknown,nlso 
influence the number of species. 
Direct comparison of the numbers of species found in 
NotgQ!.?.:@.§. forest and some other forest h8,bi tats is possible 
for all localities except Chile. When th~ habitatP are 
arranged along the oceric-mesic graoient, starting with the 
most xeric, the figures eiven in Table 2 are obtained. The 
New Zealan~ South Island figures are based on Figure 10 in 
Kikkawa (1966) which includes a total of 25.species. How-
ever, in Table XV of the same paper 32 species are listed 
as -occurring in "native forest". Of the species included in 
Table XV but "missing" from Figure 10, three snecies of 
Kiwi, the _ Weka and f,'~orepork are shown in Figure 11 as 
occurring in NothQ_fag~~ fares~ and its edfe. (In App~ndix 
4 of ~is paper Kikkawa lists only the South Islend Rnd 
Stewart Island Kiwis, both as subspecies of AP!~IY~ 
au~tr.§_li~. Falla ~!_§:l· (1966) recognise -chree s-pPcies, 
all of which may or.cur in J\To!_b:_of§_g~s forests although their 
5 
6 
FIGURE 1. Species-area effects. ~h8 points relate to 
censuseA of small areas of temperate rain-
, ' 
.~ .... forest reported in the literature. 
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TABLE 2. The numbers of bird species in Nothofagu§_ and othur 
forest habitats (sources as in Table 1). For each 
:ocality, the habitats are arranged along the xeric-
rnesic gradignt, the rnore-xerie habitats being 
listed first. 
LOCALITY HABI'.rAT 
Patagoni~ Mesophyte forest 
Nothof§:gUS forest 
New Zeal~nd-North Is.Hardwood forest 
Nothofagus forest 
New Zealand-South Is.Low hardwood forest 
Australia (New 
England) 
Tasmania 
Podocar~~s forest 
Nothofagus forest 
Grassy forest 
Wet sclerophyll_forest 
Nothofagus forest 
Dry sclerophyll forest 
wet sclerophyll forest 
Nothofagus forest 
* Species classed as "abundant and regular". 
NO. OF 
SPECIES 
19 
19 
18 
21 
18 
19 
21 
62 
59 
46 
17 
* 
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present ranges may not overlap). I~ the text Kikkawa lists 
the Australian Harrier as occurring in NothQfag~£ forest, the 
Weka as occurring in Natho££~£ and Po~oc~~~~£ forests and 
the More-pork as occurring in No!b:.2_fag~£, Po~ ocg_rp!::!_§_ and low 
hardwood forests. Thus the totaJs given for South Island 
habitats should be treated with reserve. 
There appears to be little difference in the number of 
species occurring in forest habitats in Patagonia and New 
Zealar..d. In clirect contrast, Aur~tralian and Taf:manian NQthQ.= 
fa~£ forests have fewer spec~es of birds than other forest 
habitats and the differences are far·too great to be ths 
result of saP1pling vagaries. The nu!1'1ber of species decrea8es 
t6warcls the mesic end of the xeric-mesic gradient. 
Ridpath and Moreau (1966) provide a comprehensive, if 
subjective, list of the habitat preferences of Tasmanian 
birds. Although the choice of habitats and allotment of 
habitat preferences to the individual species require modif-
ication, it is shown that no species is restricted to temp-
erate ra~nforest, i.e. to Nothofa~£ forest. Similarly~ no 
gpecies recorded by Kikkawa et al.(1965) in Nothofagus 
forest in the New England National Park is completely absent 
from all other habitats. In Patagonia, all species listed by~ 
Vuilleumier (1972 Table 2) as occurring in rainforest a.ra 
also listed as occurring in mesophytic and/or montane forests. 
These forests contain Nothofagus but are structurally ___ ____._ 
different to temperate rainforest. In Chile : "within a 
limited geographic area, species are extremely widespread 
and are found in a wide selection of habitats within this 
range" (Cody 1970 p. 458). In New Zealarid, Kikkawa (1966 
8 
p.255) states : "Since the distrib",ttion of these species 
(com~on land birds) in various forest types is Gnly little 
known, the c1assification of habitats used in Table XV is 
necessarily very broad, yet it shows a wide ecological 
distributjon of common woodland species of both indigenous 
and naturalized birds, suggesting that these species occupy. 
a variety of habitats with wid·ely overlapping ranges". 
Thus, it seems that few, if any, species of birds are 
restricted to Nothof~§. forests although some in South 
America may be restricted to habitats such as steppe ana 
montane forest that contain No!gofa~. 
One prob1em facing bird ec0lnPists is the deline&tion of 
habitats. Among ecologists in general there is still arP,ument 
whether habitats should be regarded as discrete entities or 
as a continuum. The continuum concept appears to be gai~ing 
ground although some habitats, e.g. pine plantations, a~e 
discrete entities anCT. the general idea certainly may be 
conceptually useful (see, for example, Krebs 1972). 
Kikkawa (1968) used similarity analysis to assess the 
habitat preferences of birds in northern New South Wa.Jes. His 
results, which grou-ped temperate rainforest with othPr \•·et-
adapted habitats (sub-tropical rainforest and wet sclerouhyll 
forest), strongly support the continuum concept. A IJreliminary 
similarity analysis of the habitat preferences of Tasmanian 
birds ~rouned temnerate rainforest with the other wet-Rdapted ~ ~ ~ 
habitats - wet sclerophy11· (eucalypt) forest, mixed Eu~~lYl2.!~.§_/ 
Nothofapus forest and sub-alpine (eucalypt) forest (see 
Chapter 2.3~. 
Just as habitats can be a~ranged along the xeric-mesic 
gradient so can birds. Because birds do not "recognise" 
the transition from wet sclerophyll to Nothofa~~ forest 
or NotgQf8g~~ to sub~alpine forest, this study is concerned 
with aspects of avian ecology along the xeric-mesic gradient. 
In terms of habitat this can be taken primarily as the 
sequence 
dry sclerophyll - wet sclerophyll - mixed forest -
Nothofag~~ forest - sub-alpine forest 
as modified by soil, drainage and (particularly) fire 
frequency. The transition from Nothofagus to sub-alpin,e 
forest may be determined by altitude and temperature t~rs.~• ient 
rather than by effective rainfall (Chapter 2.2). Dry 
sclerophyll forest is included because it is the habitat 
which supports the largest number of bird s~ecies in south-
eastern Australia and Tasmania and may be important as a 
source of species (Brereton and Kikkawa 1963). One aim of 
the present work is to investigate why the number of .species 
decreases along the xeric-mesic gradient. 
Darwin (1845) was the first to remark on the paucity of 
birds in the dark damp rainforests of Tierra del Fuego. 
Ridpath and Morea~ (1966) make similar comwents with respect 
to Tasmanian rainforests. These are, of course, subjective 
assessments. 
Quantitative data are proyided by Cody (1970, 1973) for 
Chi.le, Vuilleumier ( 1 972) for Pa tagonia and Kikkawa ( 1 C;66) 
for New Zealand (Table 3). The Patagonian value WAS obtained 
from a single site and agrees well with the rnean va1ue 
obtained from seven New Zealand sites, bearing in mind the 
10 
TABLE 3. Bird density in Nothofagus forests and in some 
other forest habitats (sources as for Table 1). 
LOCALITY_ HABITAT BIRD DENSITY 
Pairs/100 acres 
~ 
~-
Chile Nothofagus forest 294 
Patagonia Mesophytic forest 216 
Nothofagus f crest 106 
New Zealand- Low hardwood forest 175-600, mean 411 
South Is. 
Podocarpus forest 150-188, mean 166 
Nothofagus forest 70-175, mean 123 
11 
uncertainties involved in extrapolating the results obtainsd 
from censuses of small areas (up to 100 acres). The Chilean 
result giv0s a considerably higher density. 
No comparable figures are available for Australia and 
Tasmania. The number of pairs can be calculated (Table 4) for 
wet and dry sclerophyll forest-- in j'Jew South Wales from figures 
given by Recher (1969) and for dry sclerophyll forest in 
Tasmania by Recher et_al. (1971) and Thomas (1974). The 
figures given in Tables 3 and 4 tend to confirm that bir6 
density is lower in Nothofagus forests than in forests with 
lower rainfall (i.e. on the xeric side of the xeric-mesic 
gradien-c). However, bird-· density in Chilean No!hQfagus_ 
forest is much greater than in similar Patagonian and New 
Zealand f crests. 
1.3 BIRD SPECIES DIVEHSITY 
Bird species diversi~y (BSD) can be calculated from the 
Shannon-Wiener function 
n 
H = r!1 P'i loge Pr 
This function has been used extensively and weights each 
( 1 ) 
species according to its relative abundance. Thus, in equation 
(1) the p 1 are the proportions of individuals belonr,ing to 
each of the n species and H is the measure of diversity. 
Cody (1970) obtained a value for_fl of 2.49 for a 16.5 acre 
plot of Chilean Not~of£gU~ forest and Vuilleumier (1972) 
obtained a value of 1.43 for a 7.5 hectare plot of PatagoniRn 
NothofaP:us forest. These values differ markedly. 
No comparable values of BSD have been published for 
TABLE 4. Bird density in some Austialian and Tasmanian 
habitats. 
LOCA.LITY HABITAT 
New South Wales Wet sclerophyll 
forest 
Dry sclerophyll 
forest 
Tasmania Dry sclerophyll 
forest 
,< 
NO. OF 
SPECIES 
1 
2 
8 
BIRD DENSITY 
Pai:rs/100 acres 
290 
300-50\J 
mean 400 
. 230-575 
mean 336 
Nothof~~g forests in New Zealand, Australia and Tasmania. 
However, Kikkawa (1966) gives the results of censuses of 
seven sites in New Zealand Nothof~gus forests, ranging from 
16 to 100 acres, fron which BSD values can be calculated. 
Values range from 1.97 to 2.44 wjth a mean of 2.21. BSD 
appears to be somewhat lower in new Zealand than in Chile 
al though we have only a singl~-- vaJ.ue for Chile and this is 
comparable to the most diverse New Zealand site. BSD in New 
Zealand is markedly greater than it is in Patagonia. 
In Patagonia BSD decre~ses along the xeric-mesic gradient 
2 .14 for n~®phytic forest, 1. 4 3 for Nothofat;us forest. 
14 
BSD values have been calculated along the xeric-mesic 
gradient for New Zealand from data in Kikkawa (1966),Table 5. 
BSD appears to increase along the xeric-mesic gradient although 
the differences in mean values are small. 
BSD values for Australian and Tasmanian sclerophyll forests 
have been calculated (Table 6) from the data of Recher (1969) 
and Thomas (1974). It a~pears that BSD decreases along the 
xeric-mesic gradient, at least between dry and wet scJerophyll 
forests. 
Taking all the data into consideration, it is not possihle 
to predict with any certainty the way BSD varies along the 
xeric-mesic gradient, if indeed there is a general "rule" .. 
BSD is made up of two components, a) the number of species S, 
and b) the equitability of the distribution of indivia~als 
among the species (IJl oyd and Ghelard i 1 964).. A m ea snre o-f' 
equitability is given by 
TABLE 5. :BSD values for New Zealand habitats. 
HABITAT 
Low hardwood forest 
Podocarpus forest 
~ofagus forest 
,• 
NO. OF 
SITES 
3 (3 years) 
6 
7 
BSD 
RANGE 
1. 86 - 2.45 
1.62 2 .. 39 
1. 97 - 2 .44 
MEAN 
2.09 
2.19 
2.21 
15 
l'' 
TABLE 6. BSD values for some Australian habitats. 
HABITAT LOCALITY 
Dry sclerophyll/heath ecotone ~N~S.W. 
Dry sclerophyll forest 
Wet sclerophyll forest 
.. ' .. ~::·" 
.r.r.s.w. 
Tasmania 
N.s.w. 
BSD 
RANGE MEAN 
2.78-2.82 
2.13 
2.70 
2.80 
2.33 
16 
I I 
Equit1bility = H / loge S (2) 
where His ESD as given by equation (1). 
Equitability value~ calculated for Chilean, Patagonia~, 
Australian and Tasmanian habitats are given in Table 7. Apart 
from Patagonian ha bi tats, equi tabili ty values are clustt:·red 
around 0.88 to 0.93. 
There is a close correlation b~tween ESD and habitat 
diversity in temperate North America (!v~acArthur and ~JracArthur 
1961 , ~f.acArthur 1964). Recher showed that the same cor:r'.'ela-
tion applied to Australian habitats ranging from coastal 
heath to wet sclerophyll forest. Habitat diversity is 
measured by foliage height diverp,ity (FHD) which is deter-
mined by the proportions of the total foliage area 1vhich 
·fall wi t!'.in the hnrizonta 1 lay2rs 0 - 0. 6, 0. 6 - 7. 6 and 
>7.6 m above the ground. Biologically, these layers 
correspond to the herb, shrub and tree layers (MacArthur 
and MacArthur 1961) .. 
In some tronical areas censuses conform to the nort~ern 
temperate and Australian relation only if the vegetation 
profiles are subdivided into four rather than three 1ayers -
0 -0. 6, 0. 6 - 7. 6, 7. 6 - 1 5. 3 and ) 1 5. 3 m above the ground 
(MacArthur et_g_1_. 1966). These 1ay"3rs correspond to the 
herb, shrub and two layere of trees. 
Cody (1970) sug~ests that a better fit is achieved for 
his Chilean data if the vegetation profiles are BUbdiviaed 
into four layers. Chilean hab~tats, li~e those in the 
tropics, supnoit a greater within-habitat diverEity which 
Cody attributes to individuals h~ing ~ore e~uitably 
distributed emone the species rather than there being ~ore 
18 
TABLE 7. Equi tabili ty components o.: -BSD. 
LOCALITY HABITAT EQUITABILITY 
Chile Noth of a~ forest 0;88 
Patagonia Mesophytic forest 0.97 
Nothofagus forest 0.60 
Australia Dry sclerophyll forest 0.93 
Wet sclerophylJ forest 0.88 
Tasmania Dry sclerophyll forest 0.89,0.91,0.93 
species. 
Recher's work in Australia sugf?"ests that the more xeric 
habitats, up to and including wet sclerophyll forestj should 
be subdivided into three layers. There is no obvious reason 
why this should not apply also t) the more mesic habitats 
although mixed Euc~11:£!Us/Nothofggus forest could be 
exceptional because of its structure with N._£unninghamii 
forming a closed canopy with an emergent stratum of tall 
eucaly-pts. It follows from Cody (1970) that, .if birda d:'.vide 
Nothofa~us forests in the same way, regardless of locality, 
it raay be necessary to subdivide Australian and Tasmanian 
Nothofagua forests into four layers. However, the point for 
~--~--~ . 
Nothofagus forest in Chile f?-1ls closer to the regession 
line of HacArthur et ~1· (1966) if FHD is calculated on the 
i '.1 . 
basis of three layers. Similarly, the fit for li!_~ntarcti£~Q 
dwarf forest is ~ot improved greatly if the vegetation is 
divided into four rather than three layers (Cody 1970 Fig. 2). 
Vuilleumier (1972) sugrests that BSD in Patagonia is 
greater in less diverse rnesophytic forest than in more 
diverse and dense No!hofa~~ forest. Vuilleumier relies on a 
subjective assessment of habitat diversity and appears to 
place undue reliance on piant species diversity which is not 
a good indicator of BSD (MacArthur 1964). Vuilleumier further 
implies, from Ridpath and Moreau's (1966) data, that Tasmanian 
Nothofagus forest is more diY3rse than wet sclerophyll forest 
which, in turn, is more diverse than dry sc1erophy11 forest. 
There is no justification for this as Nothof~gus forest is 
structurally simpler than sclerophyllous forests, at least in 
Tasmania .. 
1.4 NICHE OCCUPATION ANTI PARALLEL EVOLUTION 
If, other things being equal, BSD is determined mainly by 
FHD (Cody 1974), forc;sts of similar structu:re should contain 
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about the same number of species, independent of geographical 
location and the origins of the avifaunas concerned. Cody(1g73) 
has examined the extent to whi.-ch 't:ird niches in beech forests 
show similarities in response to parallel selective forces. 
In his comparison, Cody includes both the northern heNi-
sphere beech-maple, Eagus-Acer, and the southern hemisphere 
beech, Nothofagu~, forests. This can be criticised on the 
grounds that Fagus and Acer are deciduous whereas Nothofagus 
is evergreen over much of its range and exclusively so in 
Australia and Tasmania. This is not an entirely valid 
criticism if the structure of the two foI'Tl'\ations is similar 
I 
in terms of FHD and the censuses are undertaken when leaves a.re 
present. However, it is not clear whether the structures of 
the individual foresrts considered by Cody are similar. 'I1hus, 
Cody states : nAll census~areas are alike in that the 
predominant tree species are beech (Fagus or Nothofg_~.~), 
other broad-leaf deciduous trees are present (e.g. Acer), and 
a dense undP.rstory of bush-type vegetation slows the progress 
through the forest for the observer (bamboo-grass Sasa in 
Japan, the bamboo Chu~~ea in Chile, cutting grass-Gahni~ 
in Tasmania, and so on)". Apart from the question of whether 
the dominant trees are deciduos, Cody has obviously mis-read 
Ridpath dnd Moreau's (1966) description of TasrnRnian 
,NQthofg_~~ forest for they state that the fJ oar is vir-tual ly 
clear apart from in gullies (in which Ga.hnia does occur) -
however see Chapter 2.2. It is, therefore, uncertain whether 
Cody is comparing like with like. 
In the actual comparison of niche occupation p~tterns there 
are errors in transcription (e.g. the Pink Robin is omitted 
from Tasmania although included as a rai:t;Lforest species by 
Ridpath a~d Moreau); New Zealand rainforests are credited 
with more species than are listed by Kikkawa (1966); and it 
is not clear on what authority Australian and Tasmanian 
species were allocated to the various niches. Cody's 
contribution illustrates Culver's (1976) assessment of the 
"MacArthur tradition" of looking for and explaining 11 the 
broad patterns of community organisation, often at the 
expense of detail" .. I believe Cody's approach to be 
justified in that it provides a working hypothesis. One of 
the aims of the present study is to supply some of the detail. 
Cody concludes that there are obvious qua1itative simil-
arities among the species lists although there are some 
anomalies. This is hardly surrrising in view of the crudeness 
of some of the data used and possible differences in structure, 
productivity, historical factors, chance effects, and the 
effect of basing the comparison on the results of censuses 
of small areas of different sizes. 
Refer~nces to birds in other areas of No!hQfa.gus forest 
are very few indeed and many are anecdotal. 
In the Otway Range of Victcria Nothofagus forest occupies 
-------
gu1lies in wet scleronhyl1 forest. Emison et al. (1975) 
. ----· 
list the birds "recently recorded in the area and an 
indication of the habitats in which they are like1y to 
occur". Aftotal of 35 species is listed for wet sc1erophyll 
forest but only two, Olive Whistler and Pink Robin, are 
listed for Nothof§:gus forest. 
Kikkawa (1968) gives additional lists for Nothofapus 
forest at Barrington Tops and Point Lookout in New South 
Wales. These lists are incomplete but include eight species 
additional to those given by Kikkawa et al.(1965) for Point 
---
Lookout :_n the New England Naticnal Park. 
In New Guinea, Nothofagus forest is confined mainly to 
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altitudes between 2,000 and 3,000 m but can occur at much 
lower altitudes, e.g. at Lake Kutuba c. 800 m (Schodde and 
Hitchcock 1968). According to Ridpath and Moreau (1966) these 
forests "appear to have quite an extensive avifauna". 
Hitchcock (1964) lists 15 species from undisturbed "primary 
beech and mixed montane forert 11 • Hitchcock states : "while 
some species are rePtricted to certain vegetation zones 
(e._g. Ducula chalconota and Microeca papuana to primary 
beech forest), others have adapted to a wide spectrum of 
ecological niches, with an altitudinal range of up to 3,000 
feet". The New Guinea avifauna is characterised by species 
having patchy d ist.ri butions including s-pecies confined to 
"mountain islands". Analysis of distributional patterns of 
New Guinea birds have concentrated on altitudinal ranges 
rather than on habitats (e.g. Diamond 1972). It.can be 
concluded that Nothofaf?:US forests in New Guinea support a 
diverse avifauna and that some sp8cieR are restricted to 
this habitat. Further, it appears that some species replace 
related species by one-to-one competitive exclusion. 
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1.'1 SCOPE OF PRESEN'.I? WORK 
Chapters 2 to 5 are concerned with the avifauna of Tasmanian 
temperate rainforeEt. Tasmanian habitats are tescribed in 
terms of the xeric-mesic gradient and the habitat preferences 
of Tasmanian birds (Chapter 2). The species comprising the 
avifauna of temperate rainforest-are established in Chapter 3 
and their adaptations discussed. Chapter 4 is concerned with 
the affect of the xeric-mesic gradient on factors such as 
bird species diversity, bird density, dominance and 
equitability. Niche overlaps along three niche dimensions 
aFe presented in Chapter 5, the community dendrogram is 
derived and a sequential method is used, permitting the 
inclusion of any number of niche dimensions, to det8rmine 
niche structUTe. 
The avian communities of mainland Australian and New 
Zealand rainforests are discussed in Chapter 6 and compared 
in Chapter 7~ The question of niche structure and parallel 
e;wolution in northern hemisphere Fagu~-Ace!:_ forests and 
sGiuthern hemisphere Jiothof§_g~§. forests is also consider~d in 
Chapter 7; 
In Chapter 8 the origins and evolution of the Tasmanian 
avifauna, with particular reference to the iITlnortance of 
te~Perate rainfo~est, are considered in the context of 
current theories of speciation in Australia. This is 
extended in Chapter 9 to a consideration of the i~por~~nce 
of sout~ern hemisphere temperate rainforests in the 
evolution of avien species. 
The major findings of the.study are brought together and 
discussed in Chapter 10. 
---
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CHAPTER 2 
TASMA.NIAN HABITATS 
2 .1 INTR01urrr10N 
~~~~~-~-~ 
It has long been recognised (e.g. Gentilli 1949) that the 
distribution of birds depends more· on certain features of 
the vegetation rather than on the climatic factors which 
have produced the vegetational features. However, the 
distribution of plant species_is affected directly by cli~ate 
. 
and climate indirectly controls the distribution of birds. 
Although Tasmania is a small island, 26,000 square miles, 
with a cool maritime climate it has rainfall regimes ranging 
from 500 mm to >3,050 mm a year (Figure 2). Rainfall is 
distrib1;.ted more or less evenly throughout the year and 
under these climatic conditions climatic moisture factora 
K!\'.)ntrol the habi tr.its (Gentilli } 949) along a largely uni-
airectional gradient, the xeric-rnesic granient. strictly, it 
~s the effective rainfall that c~ntrols the vegetation. 
Effective rainfall represents thF. moisture balance 
(precipitation versus evaporation) and is computed from 
wonthly rainfall and temperature data. Temperate rainforest 
ts the expected climax in the Sl'lper-hurnid effective ra.infn.11 
:E:one (Figure 3) which has an anntial effective rainfall ci' 
~128 with no dry season. Although the correlation between 
annual rainfall (Figure 2) and vegetation (Figure 4) is 
good, largely because there are no dry seasons, it is 
effective rainfall, which is af:f'ected by factors such as 
altitude and aspect, which must be invoked to account for 
much of the small-scale mosaic of habitats that occurs in 
Tasmania that is not fire induced. The presence of ~ully 
corridors of rainforest in dry sc1erophyll forest c;:m be 
explained in this way. 
FIGURE 2. Rc. .. infall map of Tasmania 
No 
stations 
c..' 
FIGURE 3. Effective rainfall map of Tasmania (modified 
from Gentilli 1972) 
I , 
/ 
I 
FIGURE 4. Vl'getation of TasPlania (after Jackson 1965). 
C - clearec;l land 
D dry sclero~hyll forest 
a - coastal heath 
M - moorl2.nd 
R - temperate rainfor~st (including wet sclerophylJ 
forest) 
s sedgelana 
Temperate rainforest occurs in South America, New Zea1anu, 
Australia, New Caledonia and some other south-west Pacific 
is1ands, and New Guinea as well as in Tasmania. The domj_nant 
trees are species of NQ.thof§:.gUS s,nd the for 1:!sts 2re often 
referred to as Noth.Q_fagus forest2. I prefer the term 
temperate rainforest as other trses, e.g. ~§_£rydium, 
Podocarpus, Phyllo.Q_;!;_adus, may--be dominant locally. 
2. 2 TASMANIAN HABITATS ANTI THE XERIC-~·'TESIC 
GRADIENT 
There if'. ::riuch evidence that the number of bird species, 
:str1Lctly bird s-pecies diversity, is determined largely by 
\the ::structure o::!l'.. the vegetation (MacArthur and MacArthur 
ii96/~"' Reefuer 119-,fu.9 and many othero). Tasmanian habitats are 
laisirr.ibut:ed al.(fn1rorg; a largely unidirectional climatic gradient 
(Jackson 1965. 1968, 1973). 
Figure 4 is ftn1re veE;Setation map of Tasmania most often 
<qJUOted b,tr orni:ttJ'i:ff.ilogists (e.g. Ridpath and Moreau 1 966, 
lrea.S'"'Lt 197G'Y'). Q'lar,1,fi<'.:l.rison of Figu.re 4 with the map of rainfall 
~Fig-tu.re 2) sho.ws· that the unidirectional climatic gradient 
Jis d~>t;::pendent }_a:rgely on rainfall. It would be more accurate 
to correl&te vegetation with effective rainfall (Gentilli 
1949) which depends on local factors such as aspect, soil, 
drainage, etc., and which can change rapidly in a short 
distance, even along slight rainfall gradients. ThiR resultR 
in Tasmanian habitats occurring in a mosaic pattern which, 
in turn, would be expected to determine the local diRtrihution 
of bi~d species within Tasmania. The mosaic hac been 
accentuated further by the use of fire by both aboriginal 
and European man. 
It is possible to classify vegetation in many ways, often 
in minDte detail. However, the important determinant which 
must not be lost sight of is : how does the structure of the 
vegetation affect bird distribution ? Experience has shown 
that quite course divisions can be used without loss of 
precision. The divisions used in this study were chosen 
mainly in accordance with the habitat classification of 
Ridpath and Moreau (1966) which has been used subsequently 
by other workers (e.g. Green 1977). However, three major 
modifications have been made. 
Ridpath and Moreaut following Jackson (1965), consider 
wet sclerophyll forest to be an ecotone between dry 
sclerophyll forest and temperate rainforest. However, wet 
,s.;;'1lero:nhyll forest waries widely in structure and composition 
aJWi I have diwia ed iLt into three categories : wet sclerophyll 
forest, mixed forecst and wet scrub. Wet sclerophyll forest 
is eucalypt fores~ with a dense shrub and/or low tree layer 
wj_ltJh few if any mat:t11J!'.'.'e lif. cunnin@amii. Mixed forest 
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(G-:f'lbert I 959) has a substantial proportion of N. cunn~~g= 
pamli and other rainforest trees in the tree understory with 
an emergent stratum of tall eucalypts. The inclusion of wet 
scrub, which includes the "wet mallee." of Jackson (1965), in 
wet sclerophyll fort?·st seems unsatisfactory because the 
dominant eucalypts of wet sclerophyll forest (e.g. E. obliaua, 
E. deleg_g_tensis, E. regnans) are tall trees which may [,row 
to a height of 90 m whereas E. nitida, the dominant tree 
of wet scrub, is much smaller, 12 - 20 m, and may have 
several stems arising from an Qnderground lignotuber. A 
further reason for treating wet scrub as a distinct habitat 
is that Ridpath and Moreau consider wet sclerophyll forest 
forest as a warm-dry adapted habit.1t. The distribution of 
E. nitida, as given by Jack~on (1965) under the name E. 
simmondsii, and its often intimate association with wet 
tussock sedgeland (button grass plai~s) suggests that wet 
scrub should be considered a cold-wet adapted habitat and 
separated from both wet sclerophyll and mixed forests. 
Low-alt~~ude heath (here termed coastal heath), savannah 
woodland, temperate rainforest, dwarf mountain forests and 
shrubber5_es (here termed dwarf coniferous forest) and su.b-
alpine forest, as defined by Ridpath and Moreau, are retained. 
Wet tussock sedgeland and high moors were treated by Ridpath 
and l\)11oreau.. as if they were 1tpure 11 ha bi tats. Wall ( 1 972) has 
poin-ted out that watercours.es in moorland contain scrub, 
·ofte.:n domina t:·e:d by eucalypts, and if this is included the 
numlb;er of biJ~ spe·ccies inhabiting moorland increases. 
Sim:ii.larly, seiilgelaJ1itd c~ntains patches of scrub, often 
·dominated by JE .. n.iitida, Banksia marginatg_, and Leptospermum 
lanigerum. Th_re birttr species associated with these patches of 
scrub .:j..ncreas(e the number of species occurring in sedgeland. 
As tlke present coneern is with macro- rather than micr·o-
.he.b±t..ats, and because moo-rland and sedge land occur commonly 
as a mosaic interspersed with patches of scrub, they have 
been extended to allow ·for ·this and the inevitable edge 
effect's. 
A brief description of habitats follows. Where this 
classification differs from that of Ridpath and Moreau, their 
name is given in brackets. The structural classification iR 
that of Specht (1970). 
COASTAL HEATH (Low-altitude heath) 
Mainly in the north, west and east. Consists of a stunted 
shrub complex of Eucalyptus spp., Banksia marginata, Casl!_arl:_Q._§:., 
Hakea, LP.pto~~~ spp. with a oense low shrub layer, 
particularly of Epacridaceae and Leguminoseae. Probably 
results from a long history of b~rning the original eucalypt 
forest and not a climax_ formation .. 
SAVANNAH WOODLAND 
Woodland, low woodland, open-woodland and low open-woodland. 
Eucalyptun_£auciflora or E. vi~inali~ are usually the 
dominant trees in plains of native grasses which, over large 
areas, hcve been converted to improved pastures. Has been 
ex~ended by the clearing of dry sclerophyll forest. 
:DR1r SCLEROPHfiL FOREST 
~ia:tm:ly OJ!:'Zen-:lfores:t and low open-forest. EucalYE!'._us forest 
1y1hiirelli. is the 1domi/1iant vegetation from sea-level to 500 m 
where'e the rainfall is 550 - 800 mm. The open shrub layer is 
short wit.h a tendency to xeromorphism. 
WET SCLE~OPHYLL P~REST 
Tall ope:ll:IJ:-fo-rest, open-forest and low open-forest. Eucalyptus 
fore,st u:r:iually extending from 2 50 - 900 m in areas where the 
raimfall is 800 - 1300 mm. There is a tree understory and/or 
a we11-·developed shrub layer. 
MIXE!JJ FOR.EST 
Areas where eucalypts are sparsely emergent, formip.g a tall 
open-forest, from a closed-forest understory, mainly of 
rainforest species including Nothofagus cunninghamii. A fire 
determined disclimax which occurs in many areas where 
temperate rainforest would be expected to be the climatic 
cli~ax (Jackson 1g65). 
TEMPERATE RAINFOREST 
Tall cJosed-forest, closed-forest and low closed-forest, 
tall open-f )rest, open-forest and low open-forest. Dominated 
by the Antarctic Beech Nothofagus cunninghamii and includes 
restricted areas where other trees, e.g. Dacrydium franklinii 
(Huon Pine), Phyllocl~~~~~~pleniifolius (CPlery-top Pi~e) 
and Acacia melanoxylon (Blackwood), may be locally domir.ant. 
In closed-forest the light entering may be so reduced th~t 
much of the floor is clear apart from a few cryptograms, 
e.go Blechnum spp. Elsewhere, well-developed shrub layers 
are present, including Horizontal AnodQ_petalum_£1:.e)anc.ulosurn 
and Cutti:ig Grass Gahnia :Qsittacc.rum. Lesser trees of local 
importance include IJeatherwood Eucryphia 1ucida and Nati1re 
Laurel AnQpteru~__g!§:~~~1Q~~· Occurs mainly in the west and 
north-east from sea-level to 1200 m where the rainfall 
exceeds 1040 rnm. Good descriptions of temperate rainfo~est 
and the importance of fire in determining its distributj_on 
ar,e given by Crowden et ~1· (1976) and Kirkpatrick (1977). 
SIT.!B-ALPIUE FOREST 
Open-forest, dominated by Euca1yptu~ spp. and occurring from 
900 - 1200 m. Often stunted, forming tall-shrubland, with a 
rich shrub layer. 
:DW!ft.RF CONIFEROUS FOREST (Dwanf r10untain forest and mountain 
shrubberies) 
Closed-scrub and low closed-forest. Dominated by endeP1ic 
conifers that may reach 10 m high. Often as a closed-scrub 
community in moorland. Occurs above 1000 m. 
MOORLAND (High moors) 
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Occurs above 900 m. Mountain tops have a grassland community 
dominated by Snow Grass Poa caespitosa but lower down A~t~lia 
bog is common on peaty soils. -Often in intimate associRtinn 
with dwRrf coniferous forest and wet scrub along waterrourPes. 
WET SCRUB (Wet sclArophyll £orest) 
Tentatively, wet scrub contains two formations :!.'ecognised b~r 
Kirkpatrick (1977) : closed-scrub and eucalypt woodland. 
Closed-scx-ub consisi~s of areas dominated by Acacia ~eal bn_!§:., 
A. melano_..,:ylon, A. rnucronata, Banksia margina ta, Leptos-permum 
lanigerum, L. sconarium, L. nitidurn, Melaleuca ericifolia, 
M. squarrosa and Phebalium sou8meum. Eucalypt woodland 
comprises woodland, low-woodland, open-woodland and low open-
woodland dominated by E. nitida, with an understory of heath 
--,,----
or sed ge1R.nd. Bauera r~bioid es may be plentiful in both 
formations. Often in intimate association with sedgela:nd. 
Occurs mainly in the west • 
.SEDGELANTI {Wet tussock and "hummock sedge lands and moors) 
IncJt(Jldes areas, of 'Closed-sedgeland dominated by button grass 
.com!7F11ni ties d~.Dmina ted 'by Le:ptoca!Tus tenax, DiQlarrhena 
moraea, Gleicfuenia dicarp~. Also includes areas of heathy 
rsedgeland. and a:reaJs; of' tall and low shrublands. Other species 
.JBaeC'JKea 1.epto~~:-Euli:s, ~llelaleuca sauarrosa, M_• _.§.ouamea and 
2 o 3 HABITAT PREFEREffC:SS OF TASMANIAN BIR])S 
2.3.1. INTRODUCTION 
The only comprehensive list of the habitat preferences of 
Tasmanian hirds is that of Ridpath and Moreau (196ri) who 
emphasized that much more work on the status of individU81 
spPcies in each habitat is needed. They ytressed particuJ~rly 
that published records for cold-wet adapted habitats, whirh 
cover about one third of the island, are "very rneae:re 11 • 
It is apparent now that, although the cold-wet adapted 
habitats have an impoverishei avifauna, the extent of 
impov~rishment is much less than suggested by Ridpath and 
Moreau ( pers. _obs., Newman 1972 ~.!___§_~.). 
Kikkawa (1968) applied similarlty analysis using centroid 
sorting with the information statistic as coefficient to 
determine the association of -bird species and habitats in 
northern New South Wales and Queensland (part). Althoueh 
the choiee of clustering algorithm remains subjective, this 
type of si1alysis removes much of the subjectivity normally 
c.o 
associated with the deteI'P1ination of habitat preferences. 
'1111.e linear si.m.ilari ty measure chosen for treating my 
1~as1111ania1!11 data,_ with SUJYpression of joint absences, is one 
"of 1tJhe o")ption:s available in GENS TAT, a programme in the 
(i; .. ;;~ .... I.R .. (ll. coimputi.ng neb•rnrk. The two methods of similarity. 
'3.!11..r..':BJlysi.s shouJ:d pr1oduce essentially similar· results. 
. '.2., 23~ 2. AltillAS JAIID METHODS 
iS_[)\~<e:ies ].i.sts were compiled for 53 sites (Figure 5) which 
are "lis-te'ffi in A1rpe:ridix 2. Sites were visited for various 
"Tf.engths of' t.iJme, ranging froP1 a single visit of a few hours 
·tto a two-y:·ear intensive study. Additional observations in 
. . 
the literature and supplied by other observers were included. 
Sites varied in area, depending largely on the continuity 
and structure of the vegetation. 
Sites ""ere chosen in accordance wjth the hc=t.bitat 
classification developed in Chapter 2.2. Non-forest habitats, 
e.g. sedgele.nd and moorland, were included because of the 
mosaic pattern of Tasmanian habitats which a.11.ows movement 
_)b 
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FIGURE 5. Location of sites included in similarity analysis. 
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between h8bitats and the irnportance of edge effects. 
2.3.3. N"EAREST N"EIGHBOURS ANALYSIS 
For each habitat, each species was coded '2' if it occurred 
in more than 50 per cent of the lists for that habitat, '1' 
------
-if present in~- 50 and > 0 per cent of the lists and 1 0 1 if 
not recorded in any list (Appendix 3). The overall percentage 
similarity, i.e. averaged over all species, is given by 
wrhere x., and x .k are the c:0ded scores for species k in the 
l.l'r J 
!h.ab.l!:ftats i. and! j respectively, r is the range (in this case 
:2) aJD.d n is the total :number of species for which xik and 
xjk !lr-~ iNJt both z1~ro., WheJ:~ve xik = xjk = 0, the k th srecies 
is ignore(ii,. 
The results: are giv<en as a similarity matrix in' Table 8 
from_ whj eh a rclose;st ·nreighbours table (Table 9) has been 
rC·OID]D[led., 
Thi:~ cluster coastal heath, savannah woodland and dry 
sclerophyll .fo.rest is fairly tight,. since for each ha bi tat 
the first two nearest neighbours are the other members of 
the same group. Similarly, wet sclerophyll forest, mixed 
forest, temperate rainforest and sub-alpine forest are very 
closely associated, as for each habitat the first three 
nearest neighbours are the other mewbers of the same group. 
Sedgeland and wet scrub also have members of this group as 
their near neighbours. Dwarf coniferous forest does not 
--=-.. - ~ ----------·-------- ----------· 
- - - - ---
-
S I M I L A R I T Y % * H A B .I T A T 
1 2 3 4 5 6 7 8 9 10 11 
Coastal heath (1) ... 
Savannah woodland (2) 62.8 -
Dry scl erophyl l (3) 61. 7 53.3 -
Wet scl erophyl l (4) 51. 7 37.7 so.a -
Mixed forest (5) 49.2 38.8 48.4 89.2 
-
Rai,n ·forest {6) 42.5 35.2 35.6 63.5 68.9 
-
, 
, 
Sub-alpine forest (7} 52.5 40.2 46.6 72. 5 67.5 64.3 
-
Dwarf coniferous forest (8) 33.3 31.6 25.4 30.8 36.8 48.2 44. l -
Wet mallee (9) 50.0 36.8 40.5 59.0 59.0 50.0 59.5 38.7 
-
Sedge land ( 10} 61. 0 50.8 50.8 58.8 56.9 57.6 63.3 47.8 61. 7 
-
Moorland ( 11) 48.2 46.9 39.5 44.2 47.6 48.7 53.8 50.0 45.9 59.2 -
* The numbers refer to the habitats listed in column l 
---- ---------
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(61.0) t:i:J 1. Coastal heath . savannah dry scl erophyll sedge land sub-al pine 
\.0 woodland (62.9) (61.7) forest (52.5) • 
1-zj 8 2. Savannah coastal heath dry scl erophyl l sedge land (50.8) moorland (46.9) I-'· Ill 
~ Woodland (62.9) {53.3) ~ s 
Ii Ill 
sedgeland (50.8) CD ::1 3. Dry scl erophyl l coastal heath savannah wet sclerophyll Cll I-'· ( 61 . 7) woodland (53.3) (50.8) Ill I-'• ::1 
::1 
4. Wet sclerophyll riixed forest sub-alpine rain forest wet mall ee (59.0) ::r o' Ill (89.2) forest (72.5) (63.5) Ii o' Ill I-'· 
Q c+ 
5. Mixed forest wet scl erophyll rain forest sub-alpine wet mallee (59.0) ~ Ill CD c+ (89.2) (68.9) forest (67.5) c+ Cll Ol 
6. Rain forest mixed forest _sub-alpine wet sclerophyll sedge land (57.6) Ill I-~ (') (68.9) forest (64. 3) (63.5) CD I-' 
0 
'd Ol 7. Sub-alpine wet scl erophyl l mixed forest rain forest sedge land (63.3) CD CD Ii Ol forest (72.5) (67.5) (64.3) (') c+ 
CD 
:::1 ::1 8. Sedge land sub-alpine forest wet mallee ( 61. 7) coastal heath moorland (59.2) c+ CD Ill I-'· (63.3) (61 .0) ~ ~ 
CD ::r 
o' 9. Wet mallee sedgeland ( 61. 7) sub-alpine forest wet scl erophyl l mixed forest Ol 0 I-'· ~ (59.5) (59.0) (59.0) s Ii 
I-'• Ol 
I-' 10. Moorland sedge land (59.2) sub-alpine forest dwarf coniferous rain forest pj c+ Ii pj (53.8) forest (50.0) ( 48. 7) I-'• o' 
c.+ I-' 
Cc:f ro 11. Dwarf • • 
coniferous moorland (50.0) rain forest (48.2) sedge land (47.Bj sub-alpine 
forest I forest {44.1) 
..;:.. 
c 
really ha~e any close neighbours as moorland is only 50 per 
cent similar. One reason for this is that dwarf coniferous 
forest is a species-poor habitat. 
Similarity analysis shows that there is no justification 
for separating wet sclerophy11 and mixed forests (89.2 per 
cent similarity) wherep.s separation of wet scrub from both 
(59o0 per cent similarity) app~ars justified. Wet scrub has 
sedgeland as its nearest neighbouro 
Kikkawa (1968, 1974) recognised thre~ habitat systems in 
northern New South Wales. These were obtained from a 
hierarchical classification (cteridrogram) of habitats ann 
bird species. A dendrogram (Figure 6) was constructed using 
cluster analysis from the similarity matrix of Tasmanian 
habitats. This produced four groups : 
Tall semihurnid formations : coastal heath, savannah woodland, 
dry sclerophyll forest 
Tall wet formations : wet sclerophyll forest, mixed forest, 
~emperate rainforest, sub-alpine .forest 
Low wet formations : sedgeland, wet scrub 
Low alpine formations : moorland, dwarf coniferous foresto 
The first two formations are comparable to similar forma-
tions (tall semiarid and tall wet) in northern New So~th 
Wales (Kikkawa 1974)., Tasmania has no equivalent to the low 
seWiarid formations of northern New South Wales. This group 
consists mainly of sites west of the New England Tablelands 
and i-;.1.cludes a group of 19 species restricted to "shrub 
savannah and other inland semiarid forr~ations 11 which, from 
the distribution maps in Slater (1970, 1974), appear to 
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have Eyrean rather than Bassian ~ffinities. There is no 
equivalent in northern New South Wales to the low wet and 
low alpine formations of Tasmania. 
In both northern New South Wal~~s and Tasmania, simi1 ari ty 
analysis groups the tall wet for.~1ations, inC'lud ing temperate 
rainforest, together. This means that the similarities 
between, say, wet sclerophyll f~£dst and temperate rainforest 
are high and any differences noted by a field observer are 
most likely concerned with the iifferent numbers of species 
occurring in the two habitats : jn Tasmania, wet SC'lerophyll 
forest has 35 species of which 25 are common, compared to 
tempe~ate rainforest with 25 species of which only 14 are 
common (Appendix 3). Few, if any, species are restricted to 
temperate rainforest. 
In northern New South~Wales, similarity analysis groups 
both te~perate and subtropical rainforests in tall wet 
form8tions. This sugge8ts a common origin for the bulk of 
the avifaunas of these two habitats (see Chapter 6.4). 
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BIRDS OF TASRliANIAN TEr:TPERATE RAINFOREST 
3.1 INTRODUCTION 
In this chapter the birds comprising the avifauna of 
Tasmanian temperate rainforest is established frnm field 
observations. Th~ food, adaptations for breeding, habitat 
preferences and Tasmanian and Australian distributions )f 
rainforest birds are discussed. 
3.2 ~u"'MBER OF. SPECIE~ 
The similarity analysis described in the previous chapter 
included species lists from f~ve sites in temperate rain-
forest. Data for a further ten sjtes were obtained. The 
locations of the 15 rainforest sites are shown in Figure 7 
and the species lists are given in Appendix 4. 
Species occurring in one or two lists were classed as 
'rare', in three to seven lists as 'uncommon', in eignt to 
eleven lists as 'common', and in more than eleven lists as 
'very common 1 e While this division into categories is 
somewhat arbitrary, the method should be applicable 
generally and provides a more objective method of determining 
habitat preferences than is normally used, e.g. Ridpath and 
Moreau (1966)e Moreover, A:ppendj_x 4 can be expanded by. 
including more sites and up-dated as additional species ~re 
added to existiµg site lists. Thus, any required de~ree of 
accuracy can be achieved. This is particularly impor~ant 
for 'uncommon' species as some of th~se, such as raptors 
and owls, may prove to be widespread throughout temperatP 
rainforest although present at low density and having a 
l~rge home range. 
FIGURE 7. r.ocation of sites .for wh Leh species 1ists were 
obtained in temperate rainforest. 
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The results of the present analysis are given in Table 1 1 . 
Seven species are rare (or occasional), five uncommon, six 
common and eleven very common. if the 50 percentum rule is 
applied, seventeen species can be classed as 'common' and a 
further twelve as 'occurring'. '.1:11tese figures are consicierably 
higher than the six 'common' and eleven 'occurring' quoted 
by Ridpatb and Moreauo 
In the similarity analysis (Chapter 2.3) only five rain-
forest sites were included. The 50 percentum rule was apulied 
to deter1~ine the status of each species in each habitat. If 
the 15 sites included in Appendix 4 had been incluned, this 
would have necessitated the following changes of status for 
species in temperate rainforest 
'Absent' to 'occurring' 4 species 
'Occurring' to 'cornmon 1 4 species 
'Common' to 'occurring' 1 species 
These ars minor changes only and have little effect on the 
similarity analysis. The 'new' values are : 
Temperate rainforest - mixed for2st 78.9 % similarity 
Temperate rainforest - wet sclerophyll forest 
71.2 % similarity 
Mixed forest - wet sclerophyll forest 81.8 % si~ilarity 
Probably the species classed as 'rare' in Table 10 are 
little more than vagrants or occasional visitors to 
I 
temperate rainforest and do not breed there to any extent. 
The species concerned are considered below. 
Wedpe-tailed Eagle Feeds mainly on the ~round on vertehrates 
---------------
including carrion. Prey is located visual1y while circlirir:, 
over its home range which is very largP and 7 ~iven th~ 
mosaic pattern of habitats in Tas~ania, would incluae pat~h 0 R 
of rainforest. The structure of rainforest is unsuiten to the 
TABLE 10~ Status of species in Tasmanian temperate rainforest. 
RARE (7 species) 
Wedge-tailed Eagle 
Sulphur-crested Cockatoo 
Fan-tailed Cuckoo 
Yel~ow Wattlebird 
Strong-billed Honeyeater 
Spotted ~ardalote 
Striated Pardalote 
COMMON (6 species) 
Yellow-tailed Black Cockatoo 
Shining Bronze Cuckoo 
Scaly Thrush 
Golden Whistler 
Yellow-throated Honeyeater 
Eastern Spinebill 
UNCOMMON (5 species) 
Grey Goshawk 
Brush Bronzewing 
, Spotted Owl 
Flame Robin 
Forest Raven 
VERY COMMON (11 species) 
Green Rosella 
Pink Robin 
Olive Whistler 
Grey Shrikethrush 
Grey Fantail 
Brown Scrubwren 
Scrubtit 
Tasmanian Thornbill 
Crescent Honeyeater 
Silvereye 
Black Currawong 
mode of foraging although some foo~ items could be obtained 
in clearings in the forest. Is best classified as an 
occasional visitor from neighbouring habitats. 
Fan-tailed Cuckoo The few records of this species, which is 
migratory, suggest that it is an occasional, or even 
accidenta:'.., visitor to rainforest. Breeds in neighbouring 
habitats (mixed forest, wet splerophyll forest and wet scrub). 
Yellow We-:.. ctlebird Is nomadic outside the breeding season. 
Largely confined, as a breeding spec1es, to the hurnid and 
subhumid effective rainfall zones • The few records from 
temperate rainforest appear to be of nomadic individua:i_s. Not 
known to breed in rainforest. 
Strong-billed Honeyeater Occurs in all effective rainfAll 
~----
zones but is not known to breed in temperate rainforest~ 
Although rnainly a bark feeder it is kno1m to visit flowering 
leathr=:rw'Jods which flower after the breeaing season. Most 
occurrences appear to be of nomadic flocks. 
Spotted P8rdalote Tiuring the breeding season is confiued 
to the subhumid and hu~id effective rainfall zones. At other 
times may form small nomadic flocks which may visit the per-
humid zone although it has been recorded infrequently far 
from the boundary between the :perhurrid 2na humifl zones. 
Stri~ted P~rd2Jote Occurs throQghout al] effective rainfall 
zones but as a breeding species is restricted to eucalypt 
do:r.linated habitats (Nei:nnan 1976, Thomas 1977). ~Hgratory. 
Probably only occurs accidentally in rainforest or as a 
result of post-breeding dispersal. 
Of the species classed as 'uncommon' in Ta~le 10, the 
Flame Robin has been ~ecoraea only occRsionally in temperate 
rainforest, moPtly outside the breeding seRsono As it is ~n 
:..n1 
altitudinal migrant it can be ignored as & rainforest species. 
The remaining four 1 uncommon 1 species are widely distributed 
in temperate rainforest although mainly occurring at low 
density. 
Twentyone species, including fnur clasRed as 'unco~mon', 
are considered to be associated Te~uJarly with temperate 
reinfores~ gnd to constitute th~ Taemanipn rainforest 
avi:fauna (Tab1e 11). "Each species is now considered urnier 
the headings : Food, Breeding Adaptations, Habitat, Tasmanian 
Distri h1 tion, and Australian Distribution. 
There have been very few syste~atic studies of the food of 
Australi~b birds. In conside~ing the relations of birds to 
their environ.rnent it is necessary to know what kinds of food 
are eate~ by each species. In establishing this for birds 
inhabiting.Tasmanian temperate rainforest, reliance h~s had 
to be placed on general statements in the standard reference 
works (Leach 1958, Cayley 1959, Riapath and Moreau 1966, 
Frith 1969) .. Unfortunately, these do not quote their sources 
of inf or!'la tion and, -pres1mi.a bly, are based on personal 
observations augmented by published data, particularly 
papers such as those by Lea and Gray (1935-6) and McKeown 
(1944). Because of the reliance; on perPonal observRtions 
these generalised statements are largely subjective and, 
becaus~ of this, may be misleading. 
The~e are two papers dealin~ with gut contents of 
Tasmanian, including King Island, birds (Green 19~6, GrPPn 
~na McGarvie 1971). RelevRnt data from these papers are 
TABLE 11 .. The avifauna of Tasmanial.!. temperate rainforest. 
1., Grey troshawk 
2 e Brush ::;ronzewing 
3. Yellow·· tailed Black Cockatoo 
4. G-reen Hosella 
5. Shining Bronze Cuckoo 
6. Spotted Owl 
7. Scaly Thrush 
8 .. Pink Robin 
9. Olive Whistler 
1 o. Golder1 Whistler 
11.Grey Shrike-thrush 
12.u-rey Fantail 
13.Brown Scrubwren 
14.,Scrubtjt 
15.Tasmanian Thornbill 
16.Yellow-throated Honeyeater 
17.,Crescent Honeyeater 
18.Eastern Spinebill 
19.Silvereye 
20.Black Currawong 
21oForest Raven 
5f 
given in Appendix,5, augmented by recent data for mainland 
birds (Rose 1973, Mathiessen 1973). It is unli~ely that the 
main kinds of foods eaten by any species will change markedJy 
throughout its range and the incJusion of mainland data is 
justifiable. 
~2 
The following main kinds of--foo6. are recognised : vertebrates 
(carnivores), invertebrates (insectivores), seeds (gramin-
ivores), fruits and berries (frugivores), nectar (nectar-
ivores) and omnivores. For each species, my assessMent of the 
main kinds of food is given in brackets (Appendix 5). 
Apart from a few highly specialised feeders, in generaJ, 
birds are opportunistic feeders that eat all suitable items 
encountered (MacA~thur 1958, MacArthur and Wilson 1967, 
Cody 1968, Thomas and Dartnall 1971). This is amp1y 
confirmed by the gut analyses given in Anpendix 5 and 
summarised in Table 12. In spite of t~e smalJ nu~bers of 
each species exaMined, beetles (Coleoptera) are eaten by at 
least eleven of the twentyone species - Spotted Owl, Scaly 
Thrush, Olive Whistler~ Golden Whistler, Grey Shrike-thrush, 
Grey Fantail, Brown Scrubwren, Scrubtit, Yellow-throated 
Honeyeater, Black Currawong and Forest Raven. Weevils 
Curculionidae are eaten by at least six sp~cies : Scaly 
Thrush, Olive Wbietler, Grey Shrike-thrush, Yellow-throated 
Honeyeater, Black Currawong and Forest Raven. These two 
exam:ple8, and the numbers of species taking each item would 
be inc1eaped markedly if more birds were examined, nemon-
strate clearly that there is considerable overlap in ~iet. 
Even though there may well be differences in the size of 
items eaten hy the various species, there is no justification 
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TABLE 12. Foods eaten by Tasmanian temperate rainforest birds. 
TABLE 12. Foods of Tasmanian temperate 
(x) - general statements. 
SPECIES 
Grey Goshawk 
Brush Bronzewing 
Yellow-tailed Black Cockatoo 
Green Rosella 
Shining Bronze Cuckoo 
Spotted Owl 
Scaly Thrush 
Pink Robin 
Olive Whistler 
Golden Whistler 
Grey Shrike-thrush 
Grey Fantail 
llrown Scrubwren 
Scrubtit 
Tasmanian Thornhill 
Yellow-throated Honeyeater 
Crescent Honeyeater 
Eastern Spinebill 
Silvereye 
Black Currawong 
Forest Raven 
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for separating species on the basis of diet other than in 
terms of kinds of food, e.g. seeds, invertebrates, etc., 
eaten. 
Karr (1971) attempted a comparison of food-habit 
distributions of several forest areas. Table 13 compares the 
results obtained in the present study with Karr's Table 12. 
To avoid split allocations, species classed as taking 
invertebrates_ and some form of vegetable matter, e.g. nectar, 
have been classed as omnivores. Moreau (1966) subdivided 
avifaunas in a somewhat different way : omnivores added one 
half species to frugivore and insectivore. The a-ata in 
Table 13 have been reworked in this way (Table 14). 
The :_five tropical lowland forests have avifaunas with very 
similar food-habit distributions (Table 14) 
Graminivores 0 - 4 % 
Frugivores 
Insectivores 
22 - 28 % 
72 - 76 % 
One of these forests is an Australian tropical rainforest 
(Harrison 1962). The lower montane forest in Costa Rica 
shows a marked increase in the proportion of frugivores 
whereas this category decreases in the temperate deciduous 
forest in Illinois. This latter forest appears to have the 
same proportion of frugivores as temperate rainforest in 
Tasmania. However, reference to Table 13 shows that neither 
forest possesses any specialist frugivores (see below). 
The most interesting comparison is between the Tasmanian 
rainforest and the African montane forests because these two 
habitats are ecological counterparts for the continents of 
TABLE 13: 
HABITAT 
(Location) 
I.owland forest 
(Panama) 
Four lowland forests 
(Costa Rica) 
Two lowland forests 
(Africa) 
Lowland fo:rest 
(Malaya) 
Lowland forest 
(Australia) 
Two lower montane forests 
.;.4:;,.~.(Costa Rica) 
i~~-:;i~: $;, 
l(~?~'.Js\<;inon t ane forests 
· ~ ····'{Africa) 
Temperate deciduous forest 
(Illinois) 
Temperate rainforest 
(Tasmania) 
--- -- ----------
Food-habits distribution in percentage of total species 
and number of species in selected forest studies. 
REFERENCE FOOD HABITS 
Gramini- Frugi- Omni- Insecti- Carni-
vore vore vore vore vore 
Karr 0 11 25 62 2 
1971 
~--
-
Ori ans 0 19 8 72 1 
1969 
Moreau 4 22 - 72 -
1966 
Harrison 0 14 24 57 6 
1962 
Harrison 0 14 22 52 12 
1962 
Orians 0 34 7 59 0 
1969 
Moreau 9 25 - 63 -
1966 
Karr 3 - 19 76 3 
1968 
Present 9 0 24 62 5 
study 
\ ~~ :~ ·Qj:.~ ~~:t' 
. ' . ·~ ~ 
. ,:'..~t:·;~~, .::~: ::· 
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TABLE 14. Food-habits distribution in selected forest 
habitats : data from Table 13 recalculated to 
comform with the method used b~ Moreau (1966). 
HABITAT (LOCATION) FOOD-HABITS % .~~~~~ ·~-'--~~~~ 
GRAMINIVORE FRUGIVORE INSECTIVORE 
Lowland forest 0 24 76 
,.,.., .·· 
(Panama) 
Four lowland forests 0 23 77 
(Costa Rica) 
Two lowland forests 4 22 72 
(Africa) 
Lowland forest 0 2~ 72 
(Malaya) 
Lowland forest 0 28 '72 
(Australia) 
Two lower montane 0 38 62 
forests (Costa Rica) 
Six montane,forests 9 25 63 
(Africa) 
Temperate deciduous 3 10 87 
forests (Illinois) 
-
Temperate ra~nforest 10 12 78 
(Tasmania) 
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Australia and Africa (Keast 1974). The Tasmanian rainforest 
is much poorer in fruit-eating species than its African 
counterpart and, as pointed out above, the Tasmanian forest 
has no specialist frugivore. The 12 per cent shown in Table 14 
as belonging to this category arises from allocating each of 
the five species of omnivore !species to frugivore and 
ispecies to insectivore. In fact_, two of the five omnivores 
take nectar and invertebrates, not fruit and invertebrates. 
While useful in indicating major differences, such as the 
paucity of frugivores in Tasmanian temperate rainforest, this 
type of analysis should not be pursued too rigorously because 
of probable differences in judgements of the categories 
into which species should be placed. 
3.4 BREEDING ADAPTATIONS 
3.4.1 INTRODUCTION 
The breeding adaptations of birds have been reviewed 
comprehensively by Lack (1968). As is usual in studies of 
this kind, the emphasis is on groups of related species or 
species with some common attribute(s) rather than on 
communit~ese Consideration of the adaptations for breeding 
of species forming a well-defined community can be rewarding 
for the insight provided into the environmental factors 
within which the community exists. The breeding adnptatio~s 
of rainforest species, as far as they are known, are 
summarised in Appendix 6 and discussed below. 
3.4.2 PAIR BONI) 
All species are monogamous. 
58 
3.4.3. NESTING DISPERSAL 
Allspecies are solitary nesters. 
The Crescent Honeyeater may sometimes nest in loose colonies 
as Sharland (1958) writes that they nest in "considerable 
numbers in the one patch of forest or scrub". At Pottery 
Road, near Hobart, it nests at high density in restricted 
areas where there is a well-Qeveloped low shrub layer. Its 
patchy distribution may be determined by availability of 
suitable nest sites. However, in temperate rainforest it is 
widely distributed and occurs at high density. 
3.4.4 NEST TYPE 
Nest types are : 
Open (cup) 
Domed 
Hole 
None 
14 
3 
3 
1 (parasitic cuckoo) 
Of particular interest is the absence of small hole-nesting 
species such as pardalotes. It is not known whether this is 
' 
due to a lack of suitable nesting holes or whether the 
species concerned are excluded from temperate rainforests 
becau8e of a lack o~ suitable foods. 
3.4.5 NEST SITE 
Nest sites were ~ivided into the fo11owin~ CAtegories : 
ground, herb/low shrub layer, shrub, tree and parRsitic 
(Table 15). By combininr: ground and herb/low shrub l2yPr 
TABLE 15. Comparison of nest sites in Tasmanian temperate 
rainforest and dry sclerophyll forest. 
NEST SITE RAINFOREST DRY SCLEROPHYLL 
NO. 01!, SPECIES NO.OF SPECIES % 
Ground 0 0 2 4 
Herb/low 5 23 12 22 
shrub 
Shrub 7t 36 13! 25 
Trees 4t 21 13! 25 
Hole 3 14 9 17 
Parasitic 1 5 4 7 
60 
into a sin~le category, the herb layer, the relative importRnce 
-·· 
of the three vegetation layers (herb, shrub and tree) 
recognised by MacArthur and MacArthur (1961) in providing 
nesting sites can be assessed : 
Herb 
Shrub 
Tree 
5 species 
7! species 
4!- species 
The comparable figures for Tasmanian dry sclerophyll_forest 
are 14, 13! and 13! species (Thomas 1976). 
The proportions of species using the various nest sites in 
temperate rainforest and dry sclerophyll forest are somewhat 
similar. The main difference is the larger proportion of 
species nesting in the shrub layer in rainforest (Table 15) .. 
. 3.4.6. EGG-LAYING INTERVAL IN SMALL PASSERINES 
Court.ney and Marchant (1971) have suge;estea that all 
Acanthiza thornbills lay successive eggs at 48-hour intervals. 
Presumably the Tasmanian Thornbill lays at 48-hour intervals. 
The egg-laying routine of the Scrubtit, whose generic status 
is questionable, is not known. Laying at intervals in excess 
of 24-hours is very unusual in sfuall passerines. 
3.4.7 CLUTCH-SIZE 
The distribution of mean clutch-size for species breeding in 
Tasmanian temperate rainforest (based on Sharland 1958) is 
compared in Table 16 to that given for temperate rainfore0t, 
subtropical rainforest and wet sclerophyll forest combined 
in Kikkawa (1974) for northern New South Walese Kikkawa's 
values were based on Leach (1S58) and Cayley (1966). Kik~~WR 
considers these sourcf~s to be "reasonable and accurate", a 
TABLE 16. Distribution of mean clutch-size in Tasmanian 
rainforest and wet formations in Northern New 
South Wales. 
MEAN TASMANIA 
CLUTCH-SIZE NO.OF SPECIES 
1 0 
1 .1 - 2 3 
2 .1 
- 3 7 
3.1 - 4 8 
4 .1 - 5 1 
5.1 - 6 1 
6.1 
- 1 0 
7.1 - 8 0 
% 
0 
1 5 
35 
40 
5 
5 
0 
0 
NEW SOUTH WALE.£ 
NO.OF SPECIES ~-
8 10 
18 23 
31 40 
12 15 
5 6 
0 0 
2· 3 
2 3 
U1 
statement that is open to some doubt. I do not believe that this 
type of data is accurate enough to justify the use of 
statistical tests of significance. They may be accurate 
enough to show possible trends. 
The distributions of mean clutch-sizes for both Tasmania 
and northern New South Wales are sufficiently skewed to make 
the median or modal clutch-size preferable to the mean when 
making the comparison : 
Median clutch-size 
Modal clutch-size 
Tasmania 
New South Wales 
Tasmania 
New South Wales 
3.05 
2.1 - 3.0 
3.1 - 4.0 
2.1 - 3.0 
In both comparisons Tasmania has the larger clutch-size. 
This may be because : 
1) Clutch-size increases with latitude. There is little 
eviaence in support of this in south-eastern Australia 
(Courtney and Marchant 1971, Thomas 1974). 
2) The inclusion of subtropicAl rainforest in the wet 
formations of northern New South ·:vales has a epressed 
the values obtained, or 
3) The data used in compiling the two distributions may be 
misleading. 
Kikkawa found that mean clutch-size for his wet forma~ions 
was smaller than in both tall and low semiarid formations in 
northern New South Wales. This led him to state : " ...•• the 
distribution of mean clutch-sizes in the wet formAtions is 
characteristic of tropical forest birds. Skutch (1g49, 1967) 
considers that the small clutch-size of tropical forest 
birds is below the feeding capacity of parents which v•ould 
attract predators and hence the rate of predation at the 
nest", and 11 It is interesting to note that in subtropical 
Australia the wet formation birds tend to have characteristics 
of tropical forest birds with ir1 creased frugi vor·y and 
reduced clutch-size. Their phylogenetic affinities with 
tropical species (Keast 1961, Kikkawa and Pearse 1969) are 
probably resposible for such tendencies". One, should, perhaps, 
add to this last statement "if t_hey exist". 
It is necessary to consider Kikkawa's views because many 
species occur in temperate rainforest in both Tasmania and 
New South Wales (Chapter 6.4) and breeding biology must be 
determined, to some extent at least, by the environment. 
Although Skutch did make the point about decreased 
predation, his main argument is that reduced clutch-size is 
a device whereby the recruitment rate is adjusted to the 
mortality rate. This involves group selection for which there 
really is little convincing i::!viaence. While I accept Lack's 
(1954, 1966) theory of maximum reproduction, I believe that 
he is wrong in claiming that clutch-size is determined hy 
the number of young that the parents can feed. I hold the 
view that clutch-size is determined by the arriount of food 
available to the laying female, as Lack admits is the case 
for species with nidifugous young. Any reduction in clutch-
size in the wet formations of northern Hew South Wales and 
Tasmania e2~n be equally well accounted for on the basis of 
lower productivity of these habitats. Ridpath and 11oreau 
(1966) suggest that Tasmania_n temperate rainforest has 
fewer birds than sclerophyll forests because of a genera1 
shortage of foods. 
There is some evidence that pred~tion m8y not be as 
iwportant in determining clutch-size as Skutch and Kikkawa 
suggest. Predation of eggs and young of the tronical Black 
and White Manakin is proportionately the salT'e even thouP,h 
the female visits· the nest four ti~es as frequently during 
the nestling stage (Snow 1962, Lack 1966). The male is 
promiscuous and never visits th~_nest. 
As was shown earlier in this chapter, Tasmanian temperate 
rainforest has no specialist frugivorous species. Although 
Kikkawa cJaims that a greater proportion of frugivores is 
"clearly a feature of wet formation- birds" in northern New 
South Wales he admits that "The contrast •.••• of the 
proportion of frugivores is not very great". 
I believe that the available evidence does not justify 
the sweeping conclusions drawn by Kikkawa. 
3.4.8 OTHER ADAPTATIONS 
1) One species, the Grey Goshawk, shows pronounced sexual 
size d~morphism, with the female being much larger than the 
male. The male feeds the incubating fema1e and the nestlings. 
Presumably, the smaller size of the male enables him to 
obtain smaller prey more efficiently at a time when it is 
likeJy to be more abundant than larger items. Goshawks t=ippP,~r 
to breed when newly-fledged small passerines a.re available 
2) Two species, the Brown Scrubwren and Tasmanian Thornbill, 
have 'helpers at the nest'. Both Ppecies occur almost 
invariably in small parties, which are almost certainly 
family groups, throughout the year. The main function of the 
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non-breeding helpers is to assist in feeding nestlings and, 
particularly, fledgelings. In this way, the breeding p~ir 
are released from parental responsibilities once the young 
leave the nest and can, when environmenta1 conditions 
permit, start a second clutch before the young from the 
previous clutch have reached independence. There is no 
evidence that the incidence of '~elpers at the nest' is 
hig~er in temperate rainforest than it is in other Tasmanian 
habitats and it may even be ~ess : 10 per cent of species 
compared to 15 per cent in mixed forest, 17 per cent in wet 
sclerophyll forest and 16 per cent in dry sclerophyll foresto 
3) Only one brood parasite, the Shining Bronze Cuckoo, 
occurs regularly in Tasmanian temperate rainforest. 
3.4.9 SUMHARY 
Compared to dry sclerophyll forest, temperate rainforest has 
far fewer species of birds and proportionately fewer species 
that nest colonially or have 'helpers at the nest'. This 
suggests that temperate rainforest is the harsher environment 
(~ee Chapter 4.9) but that the resources are basically, but 
not always, predictable and evenly distributed. Proportionately 
the two habitats have the same number of small passerines 
that lay succeGsive eggs at 48-hour intervals. I hold that 
clutch-size is determined by the ability of the female to 
obtain sufficient food to form the eggs and prolonged 
intervals between successive eggs to be an adaptation to a 
sparse food supnly. 
I have suggested a possible rPason for Arnall clutch-size 
in the tall wet forillations of northern New South W:=il es i:=: 
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that the low productivity of these formations makes it 
difficult for the laying female to obtain sufficient food 
to form a larger clutch. In the caRe of temperate rainforest 
harshness should be equated with low productivity associated 
' -
with climatic conditions and stability. Breeding can still 
be seasonal as has been shown by Nix (1976). Temperate 
rainforest may resemble tropical forests in one way : the 
flush of insects during the breeding season may be less 
than in less climatically stable habitats and this would 
account for the smaller clutch-size of birds breeding in 
these habitats without having to invoke adjusted reprodu~tive 
rates and group selection. 
3.5 HABITAT PRE?ERENCE 
The habitat preferences of the 21 species considered to 
breed regularly in Tasmanian temperate rainfore~are given 
in Table 17. No species is restricted to temperate rain-
forest and two-thirds of the species occur also in dry 
sclerophyll forest, where many are common, at the other 
end of the xeric-mesic gradient. 
3.6 DISTRIBUTION WITHIN TASMANIA 
The Tasmanian distributions of the 21 species are shown in 
Appendix 7 (from data in the Atlas Project of the Bird 
Observers' Association of Tasmania). 
Tasmanian habitats are distributed along lines dict8t~~ 
by a largely unidirectional climatic gradi~nt (Jackson 1g65, 
1968, 1973). Tasmanian habitats are influenced by elevation, 
TABLE 17. Status of rainforest species in other Tasmanian 
forest habitats. DS dry sclerophyll, WS wet 
sclerophyll, MF mixed forest, TRF temperate rain-
forest, SAF sub-alpine forest, DCF dwarf coniferous 
forest.·xx - common, X - uncommon. 
---- D_S ws MF TRF SAF DCF 
Grey Goshawk x x x x 
Brush Bronzewing xx xx x x 
Yellow-tailed Black Cockatoo x xx xx xx x x 
Green Rosella xx xx xx xx x x 
Shining Bronz~. Cuckoo xx xx xx xx xx 
Spotted Owl x x x x X. 
Scaly Thrush xx xx xx 
Pink Robin xx xx xx x 
Olive Whistler xx xx xx xx x 
Golden Whistler xx xx xx xx x 
Grey Shrike-thrush xx xx xx xx xx 
Grey Fantail xx xx xx xx x 
Brown Scrubwren xx xx xx xx xx x 
Scrubtit xx xx xx xx x 
Tasmanian Thorn bill xx xx xx xx xx 
Yellow-throated Honeyeater xx xx xx xx xx 
Crescent Honeyeater xx xx xx xx xx xx 
Eastern Spinebill xx xx xx xx x 
Silvereye xx xx xx xx xx 
Black Currawong x xx xx xx xx xx 
Forest Raven xx xx xx x xx x 
1 
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soil, drainage, aspect and past history of burning and 
present a mosaic rather than the large continuous blocks 
suggested by published small-scale vegetation maps such as 
Figure 4 which is based on Jackson (1965). While Tasmanian 
habitats are correlated broadly with rainfall (cf. Figures 
2 and 4), effective rainfall, which depends on soil, 
drainage, etc., is a more meaningful determinant of habitat 
(Gentilli 1949). A', generalised effective. rainfall map, 
based on Gentilli (1972) but with additional small humid 
areas (presence of No~hofag~~) is given in Figure 3. 
Comparison of the bird species maps (Appendix 7) with 
that of effective rainfall shows that none of the 21 sp8cies 
of birds occurring in temperate rainfore~t is restricted to 
one effective rainfall zone and that many occur in all three 
zones (Table 18). 
To some extent the distribution maps of Appendix 7 refJect 
the distribution of observers. The maps are, for example, 
biased towards the south-eastern part of the island. 
Consequently, the maps do not indicate the relative abund8nce 
of a species in the three effective rainfall zones. This 
can be obtained by dividing Tasmania into 100 km squares 
and expressing the nUJ11ber of 10 km squares in each 100 kTTJ 
square in which a species has been recorded as a percenta?:e 
of the number of 10 km squares within the same 100 km souare 
in which the most recorded species, the Forest Raven, has 
been recorded. Tasmania was divided roughly into 100 km 
squares as shown in Figure 8. The r~sults of this analysis 
are presented in Appendix 8 and 8hown schematically in 
Figure 9. 
TABLE 18. Status of species .breeding in Tasmanian temperate 
rainforest in the effective rainfall zones. 
XX - common and widespread. X - uncommon or local. 
. . 
SPECIES 
Grey Goshawk 
Brush Bronzewing 
Yellow-tailed Black Cockatoo 
Green Rosella 
Shining Bronze Cuckoo 
Spotted Owl 
Scaly Thrush 
Pink Robin 
Olive Whistler 
Golden Whistler 
Grey Shrike-thrush 
Grey Fantail 
Brown Scrubwren 
Scrubtit 
Tasmanian Thornbill 
Yellow-throated Honeyeater 
Crescent Honeyeater 
Eastern Spinebill 
Silvereye 
Black Currawong 
Forest Raven 
EFFECTIVE RAINFALL ZONE 
PERHUMID HUMID SUBHUMID 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx. 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
XX, 
xx 
xx 
xx 
xx 
xx. 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
xx 
x 
xx 
xx 
xx 
xx 
x 
xx 
xx 
xx 
xx 
.x 
xx 
/V 
FIGURE 8. Tasmanian 1 100 km 1 squares .. 
I I LTI_ 
-+ I t-~--, .~~~ =-l-~ I J •O• .. r--"~ l+-i +1 I I 
. . 
.... I I 
~25 
-
__ !) 11 I I I " I ·~ I I k I ) "\ I I/ 
c ~~~~I~ I <. .... I\. ii?.. ll ) L-- ',_ ill· ~ ... J u /} 
' i,y ~ ", 
.. 
I "--~ . ..; 
,_ 
"i- !I'-' '\ 
I ~h I \.., - l':I 
ciJ ~E: rr t1 .~ I 'JI i;;-1' .c. E ~'rt I: ~; ~ I I I I 
-'50 ('1 • ·~ I i I '51 _j 
\' "'n" :11 ~ I\ 
) J L- ~. II- -'\ I I r--fi J rt_ 
-Cl ((\j I~ 
-
~ v I I I'"\ 
I '{l 1 !\I }JI 17' 
'""' 
I '.\..,"" y ,/) 
--
L-W 
l- ~ ,.,- J i-.,_ 
LI'\~ -, I \ ,,., ( ! I"' : '\::: ... I ' . ..;1 if I b ( 
-'-!\ I 
"' 
~ 17 )) lj 'i. ~ 1~ ~ I\ 
-
\ 
){ ! i\y-J,c' I ( I I ( \ JJ \ \ I ' ~ \ ...__ I 
-
l<C 
I IIl' r ~ r f./ ( v ( 
-
-,I-\ \ I ~ ''°' I l I ~I 11/, : -1 J -_......I I\,.,. ,{ ' i\ I ./ \ 
•40 ,- -1\.--;:- I/ I v·; /- I :,.:,____1- 11 I i 11v /I'- ':::-1 I I>-''\ 
'r ~I !J J. / f~ /, f 
' 
y v ) ( 
I I \ '-l !)--. :._r "SI (( I I rt '--"' 't_ ~ / ,r ( I, I ( 
-<!'? l)IJ+ )'-- ~ , r .'' < >.. l~ 
"· -
[11 •• I ... ~' I'';' 
'I" '\ 
--
'--,,. ! !\=c -I.VI \ 
' '--
'I •1 ~ •J ""J .. " ~ l, ) \ ,; l r ' i 7 ]<(! I \ ';>j 
I .~~ 1 _,_ j' r;. 1 /I~ I ( ,,, ( I.. 
I I 
"'' 
i\ I,= I \. ""' I( %1 l 1...-- f-.-, ~ ~ I ' \ ii ' I r) I /<. w !- I I",.\~, ! 13-0 ! • l=·~ , JO ' I 1) I If ,.:;J I L) I ( r-.,_ 
I 
I./ 
"- ~~In NI I I\, I l-/ (\ /I'\ 
11 ( I/ J!J! I <J.~ IJ ' rf';o. ['., I ,.,µ 
' 
c.. n;;: ~~ - ,.V -; I I r .v 
\_,- r I\ c ·~I i !--- ' r 'le 
'\ 't::.6"7. , "' I ,\ \ -, ! . .lo <' ,I 
4l' \ I c 1" - '-D /\.' c i'.Ji'"( j I 
...., )/ ~' "I' ) ( /~1\ ( h 
I\'-, / i'l. -l 1~ "'11 I ,''I 1¥1-,_ ' I 
20'"""N I ~\ 111 ""'!\'. 11 I'- _J •vr 
I I ~ \ I ~I ·' e µ I '20 I-
1'1 ~~ 5., _e,_f-J 
,,.-
c • ~"'h._ !'i 
I' 
I 
1•" i ... 
JO""'"'E (0 50 60 
I 1~5· , ,. I 7' , , . 
. /),,. .. --...... ~--· 
GREY GOSHA VIK 
12 
28 
20 
7 
2 
14 
8 
10 
0 
9 
6 
GREEN ROSELLA 
94 71 53 
100 73 76 
112 92 
97 85 74 
SCALY THRUSH 
12 15 3 
31 12 5 
33 17 
22 20 8 
GOLDEN WHISTLER 
4? 34 
56 29 
82 
50 48 
22 
31 
61 
38 
BRO'NN SCRUB'NREN 
38 48 
69 46 
94 
54 63 
30 
35 
36 
34 
YELLOW-THROATED 
HONEY EATER 
54 46 
91 77 
96 
37 
68 
90 
72 73 65 
SILVEREYE 
34 39 43 
66 39 32 
66 63 
50 48 46 
BRUSH BRONZEWING YELLOW-TAILED 11!,ACK 
COCKATOO 
20 1 5 7 
50 7 8 
29 15 
35 17 10 
SHINING BRONZE CUCKOO 
12 24 13 
31 12 20 
39 32 
22 25 22 
PINK ROBIN 
40 22 13 
34 30 12 
67 22 
37 40 16 
GREY SHRIKE-THRUSH 
66 54 50 
75 68 71 
96 83 
70 73 68 
SCRUBTIT 
20 r:; 3 
31 32 5 
61 10 
26 33 6 
CRESCENT HONEYEATER 
40 24 25 
100 59 44 
112 73 
70 65 47 
52 
72 
44 
34 
92 
35 
39 
53 
62 57 42 
SPOTTED OWL 
8 22 17 
22 7 9 
29 22 
15 19 16 
OLIVE WHISTLEP.. 
46 27 13 
63 36 ' 7 
72 23 
54 45 14 
GREY FANTAIL 
84 63 60 
97 59 63 
88 90 
90 70 71 
TASMANIAN THORNBILL 
36 39 15 
94 56 11 
90 37 
60 60 21 
EASTERN SPINEBILL 
22 22 25 
60 25 36 
65 58 
41 37 40 
BLACK CURRAWOllG 
76 17 25 
94 73 41 
108 49 
85 66 '58 
711 
,o 
. 
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Several species have a predominantly western distribution : 
Grey Goshawk, Brush Bronzewing, Yellow-tailed Black Cockatoo, 
Scaly Thrush, Pink Robin, Olive Whistler, Brown Scrubwren, 
Scrubtit, Tasmanian Thornbill, Crescent Honeyeater and Black 
Currawong. These eleven species are predominantly birds of 
the perhumid and humid zones. '"Most also occur in the sub-
humid zone where, as breeding- species, they are restricted 
It!. 
to areas where the vegetation resembles wet sclerophyll. 
Typically, they occur in wet gullies and other shadec areas 
where the effective rainfall is higher than in the surrounding 
habitat, which usually is dry sclerophy11 forest. 
The occurrence of-the 21 species on six of the larger 
off-shore islands is listed in Appendix 9. 
3.7 AUSTRALIAN DISTRIBUTION 
The Australian distributions of species occurring in 
Tasmanian temperate rainforest, as given by Slater (1970, 
1974), are shown in Appendix 1 o. Where, a Tasmanian ena eP1ic 
species is replaced on the mainland by another species with 
which it forms a superspecies (Green Rosella/Crimson 
Rosella, Brown Scrubwren/White-browed Scrubwren, Yellow-
throated Honeyeater/Whi te-eared Honeye;:tter, Black Currai\;ong/ 
Pied Currawong) the distribution of the latter is shown. 
Two species present special difficulties. The Tasmanian 
Thornbill obviously is c1osely related to the Brown Thornbi11 
which also occurs in Tasmania aJthough not in r::iinf'orest. '11"\te 
Australian distribution of the 13rovm Thornbi11 is inclufl ed 
in Appendix 10 as it appears to occupy a similar niche in 
mainland temperate rainfore?t to the one occupied by the 
Tasmanian Thornbill (see Chapter 6). The Scrubtit may be the 
ecological counterpart of the mainland Large-billed Scrub-
wren (Schortde 1975) and the distribution of this species is 
included in Appendix 10. 
-. 
The Australian distribution of Tasmanian temperate rain-
forest species is essentially : coastal regions in south-
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eastern and eastern Australia. The northern limit is variable, 
suggesting replacement by species whose origin is further 
north, which could include New Guinea. 
A few species have isolated popu1ations in south-western 
.Australia. Only two species, Spo-tted Owl and Grey Fantail, 
occur throufhout Australia •. 
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RESOURCE DIVISION ALONG THE X}';RIC-MESIC GRADIENT 
4.1 INTRODUCTION 
As indicated in Chapter 1, a survey of the literature showed 
that it is by no means clear how bird species diversity (BSD) 
varies along a xeric-mesic gradient. The work reported here 
aims at establishing the variation in BSD in Tasmanian 
forested habitats when these are arranged along the xeric-
mesic gradient .. 
The data obtained can also be used to compare BSD and 
number of species in widely separated temperate rainforests. 
They can be used further to compare relative densities of 
birds along the Tasmanian xeric-mesic gradient and in 
establishing the ranges of individual species a1ong this 
gradient. 
4.2 METHODS 
Seventeen sites were chosen, comprising : 
3 sites in dry sclerophyll forest (Nos. 1 - 3) 
1 site in an area with an abrupt change froITJ dry 
to wet scler~phyll forest (5) 
1 site in a wet sclerophyll gully in dry scler0phyll 
:-'orest (4) 
3 sites in wet sclerophyll forest (6 - 8) 
2 sites in mixed forest ( 9' 10) 
3 sites in temperate rainforest ( 11 ' 1 2' 17) 
3 sites in sub-alpine forest (13-15) 
1 site in dwarf coniferous forest (16) 
The locations of these sites are shown in Fi~ure 10. 
The determinntion of BSD requires that some form of census 
r? 
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FIGURE 10. Location of census sites. 
of a small arec:i. be made. Beqause the Rtructure of the 
various Tasmanian habitats varies markedly, different 
habitats have different visibilities and afford various 
degrees of freedom of movement for the observer. Some 
habitats, such as those with areas of dense Bauerg_ or 
Horizontal, are almost impenetrable except along existing 
tracks. 
Several methods of censusing are possible, but most are 
not equally applicable to all habitats. The classical method 
of mapping territories (Enemar 1959), used by Thomas (1974) 
in dry sclerophyll forest, cannot be used in habitats where 
move~ent of the observer is severely restricted. Netting 
has been used in such habitats (e.g. Pattemore and Kikkawa 
1975) but large ground-frequenting species, species whose 
home range is much larger than the census area and canopy 
frequenting species are often 'missed'. Netting is not 
effective in the nore open habitats. Karr (1971) used a 
mixture of both methods. 
For the present work a method was devised that could be 
used in ~11 habitats. A transect was selected Rnd marked 
out at 50 m intervals. Each transect was walked at least 
eight times and the presence of species was record~a on 
each traverse for each of the 5~ m intervals in which they 
were seen or heard. Censuses were undertaken during the 
breeding season which was taken as October - December in 
the most xeric habitats and November - January in the rest. 
These are one month earlier than the periods calculated 
by Hix (1976) in which the vegetation growth index is at 
its.maximum and which he predicts coincide with the perioos 
Tf 
of rnaximUI11 breeding activity. Breeding seasons were chosen 
fro~ past experience although it should be noted that in 
1976-7, when most o·f the censuses wei-e taken, breeding was 
later than in rnost years (pers. obs. O.M.G. Newman pers. 
comm). Censuses made outside the breeding season are of 
limited value because of the mobility of many bird species 
and a pronounced tendency for individuals of many species to 
congregate at places of locally high food density. 
Additionally, foliage profiles were measured along each 
transect using the method devised by Karr· (1968)~ The· 
presence/absence of foliage was recorded at O, 0.5, 1, 2, 3, 
4 , 5 ' 6 ' 1 ' 8 ' 9 ' 1 0 ,, 11 ' 1 2 ' 1 3 ' 1 4 ' 1 5 ' 1 6 - 2 0 , 21 - 3 0 ' 31 -
40, 41-50, and so on, feet above the ground. The foliage 
profiles constructed from these simple measurements were 
used to calculate the per cent vegetation cover and foliage 
height diversity (FHD). 
4.3 RESULTS 
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The full census results are given in Appendix 11 and the 
vegetation profiles in Appendix 12. The results are summarised 
in Table 19. 
4.4 BIRD SPECIES DIVERSITY 
There are problems associated with the analysis of results of 
this kind, the majo~ one being the choice of a measure of 
diversity. A variety of indices has been proposed but the 
most commonly UPed measure of BSD is the S~annon-Wiener 
information statistic H (MacArthur and MacArthur 1q61, Cody 
TABLE 19. Results of censuses along the Tasmanian xeric-
mesic gradient - summary. Full results are given 
in Appendix 11 (bird censuses) and Appendix 12 
(foliage profiles). 
- . ' 
.. 
- 'f • • ~ • ..: ..:. 
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TABLE 19 Summary of Tasmanian census results 
SITE F H D PER CENT_ ~OVER HABITAT 2 .- -:L- r 4.-
NO. LOCATION LAYER LAYER I LAYER 
Dry Sclerophyll (open) 1 Pottery Road D 0.9718 108 
II 
" 2 II II A 1. 0984 76 
II II 3 II II c 1. 0664 75 
Dry ~ Wet Sclerophyll 5 II II B 1.0088 78 
' 
Wet Sclerophyll gully 4 II II E 1.0826 120 
Wet sclerophyll 6 Myrtle Gully 1.0304 147 
II II 7 Mt. Field 1.0165 88 -f-) 124 
II 
" 8 Clemes Peak 0.9139 139 
Mixed Forest 9 Tahune 0.9978 83 -~ 118 
II II 10 Tim's Track 0.9622 113 
Temperate rainforest 11 Gordon River A 0.9865 78 - f-7 102 
II II 12 II II B 0.9254 112 ~ .... 221 
II II 17 Olga Camp 1.0266 
Sub-alpine forest 13 Neika 1.0270 107 
II II II 14 Beat tie's Tarn ~-· 0468 122 
II II II 15 Lake Dobson 1.0906 89 
Dwarf Coniferous forest 16 Pandanni Grove . Ot8442 97 
. . 
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, 
BIRD B.S.D. RELATIVE 
SPECIES DENSITY 
25 2.6244' 1.929 
21 2.5080 4.178 
25 2. 7223 4.083 
24 2.6267 4.620 
22, 2.7314 5 .180 
26 2-7812 6~410 
17 2.5514 ).962 
22 2.6987 3.583 
;19 2.6843 3.938 
20 2.6059 3.700 
17 2.362 4.100 
16 2.239 3.900 
18 2.6398 6.781 
17 2. 3276 3.922 
19 2.3876 5.000 
18 2.3323 3.857 
6 1.6004 2.500 
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1968, Recher 1g69, Wiens 1969, Karr and Roth 1971, Thomas 
1974 and many others). His given by equation (1). Recently, 
Taylor et al. (1976) have criticised the use of Hon the 
grounds that it overemphasises the contribution of the more 
common species to the value of BSD. This is certainly true 
where one species is very much more abundant than all others 
(Thomas unpubl. data). Howeve;, it may not be such a 
serious criticism where, in comparing different geographical 
areas or habitats, the equitability components (Lloyd and 
Ghelardi 1964) are similar. 
Variation in H along the xeric-mesic gradient is 
summarised in Ts.ble 20 and shown schematical.ly in Figure 11. 
BSD reaches a maximum in wet sclerophyll forest. Temperate 
rainforest has lower BSD than the more xeric habitats, 
including mixed Hothofagus - Euca1_ypt~~ forest, and somewhat 
higher BSD than the more cold-adapted Eucal~~tu~ sub-a1pine 
forest. Dwarf coniferous forest has very low BSD. 
It is possible to compare the value of H obtained for Tasmanian 
temperate rainforest with those given in, or calculated from, 
the literature for te~perate rainforests in other parts of 
the southern hemisphere. This is done in Table 21. 
The values for Chile and Tasmania are comparable. The me::in 
VRlue of H for the Sout11 IRland of New Zealar-d is sornewhc:it 
lower althongh the :most diven:ie site hAs R value of H 
comparAble to the value for the one Chilean site and the 
Tasmanian mean. Differences could arise from differences in 
TABLE 20. Bird species diversity and number of species in 
Tasmanian habitats arranged along the xeric-mesic 
gradient. 
HABITAT 
Dry sc·lerophyll 
forest 
Wet sclerophyll 
forest 
Mixed forest 
'.femperate rain-
forest 
j 
Sub-alpine forest 
Dwarf coniferous 
forest 
NO.OF NO.OF SPECIES 
SITES RANGE MEAN 
3 21-25 24 
4 17-26 21.8 
2 19-20 19.5 
3 16--18 17 
3 17-19 18 
1 6 
BSD 
RANGE MEAN 
2.508- 2.618 
2.722 
2 .. 551- 2. 691 
2. 781 
2.606- 2.645 
2.684 
2.239- 2.414 
2~640 
2.328- 2. 349 
2.388 
1. 600 
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FIGURE 11. Bird species diversity along the TasmRnian 
xeric-mesic gradient. 
1 • 5 
o Dwarf coniferous forest 
Sub-alpine forest 
Temperate rainforest 
.@-
----c10-----
Mixed forest ...,_ 
Wet sclerophyll forest e 
Dry sclerophyll forest 
2.0 2.5 
BIRD SPECIES DIVERSITY 
3.0 
rABLE 21. Comparison of BSD in southern hemisphere 
temperate rainforests. 
LOCALlTY 
Chile 
Patagonia 
New Zealand-South 
New Zealand-North 
Tasmania 
Is. 
Is. 
NO.OF 
SITES 
1 
1 
1 
7 
3 
BSD SOURCE OF DATA 
RANGE MEAN 
2.49 Cody (1970) 
1.43 Vuilleumier (1972) 
2.65 Caughley (1962) 
1. 97-2 .44 2.21 Kikkawa (1966) 
2. 24-2. 64 2.41 This study 
census techniaues used by the workers concerned. It iR not 
entirely clear how Caughley (1962) arrived at his values for 
the abundance of species in temperate rainforest in the North 
Island of New Zealand. I~ ap~ears that his technique under-
estimates the importance of the more abundant species and 
this could well account for the abnor:rnally high value of 
BSD cA.lculated from his data.---It is unlikely that differences 
in method of censusing alone can account for the low value 
of H for Patagonia. 
The equitability component of BSD, calculated from 
equation (2), is 
Chile 1 site 0.88 
Patagonia 1 site r.60 
N.Z. North Is. 1 site 0.92 
N.Z. South Is. 1 sites 0.86 - 0.95 (mean 0.92) 
Tasmania 3 sites o.81 - o. 91 (mean n.85) 
Possibly the equitability component varies from region to 
region but is fairly constant within a repion, e.g. New 
Zealand. It would appear that New Zealand temperate rain-
forest has slightly greater equitability than Tasmanian 
temperate rainforest on average although there is consider-
able overlap if the values for the individual sites are 
considered. The Chilean value falls within the rangeP for 
both New Zealand and Tasmania. The low va1ue for PatagoniFi. 
arises because a single specie8 accounts for ?7 per cP.nt 
of the census and this accounts for the low value of BSD 
obtained by Vuilleumier (1972). 
:~ . . 
4. 6 NUI1.TBER OF SPECrES ATJOl'lG THE XBRIC-Jl·TBSIC GRADI"RWI' 
~~~~~~----~-~~-~-------~-----~-~-~----
The rnmber of species a eclines steadily towards t11P 
mesic end of the xeric-mesic gradient (Table 20). However, 
sub-alpine forest has slightly more species than temperate 
rainforest, possibly because it is a Eucaly~!~~ dominated 
habitat. 
4.7 RFiLATIVB DENSITY ALONG THE XERIC-MESIC GRAJJI"RNT 
The census method used allows relative, but not absolute, 
density to be calculated. Relative bird density is calculated 
from 
Relative density= 
Relative densities are included in Table 19. Mean densities 
for the various habitats are given in Table 22. 
From the ~ost open dry sclerophyll relative density 
increases, reaching a rnaximUJ!l in wet sclerophyll. Wet 
sclerophyll forest, incluoing mixed forest, is often regarded 
as an ecotonal disclimax between dry sclerophyll forest and 
temperate rainforest (Jackson 1965). lVTa>eimum relative denFdty 
occurs in sites with the greatest per cent vegetation cover 
(Table 19), in this case with a well-developed shrub layer. 
It is not surprising that relative density decreases from 
this maximum, the decrease starting in the ~ore mesic wPt 
. scleroph:y_;_l sites. There is considerab1e variation in 
(4) 
relative density between sites in the same habitat. Two sites, 
Olga Camp and .Beattie's Tarn, have higher relative denPities 
than would be expected from the densities recordPd at oth~r 
sites in the sa~e habitats. If these sites are eYcludued, 
there is little di~ference in bird density in ~ixeo forePt, 
ter1perate rainforest and sub-alpine forest. Dwarf conifp·rnnp 
forest haF Jow relative density as well RS hRvine few spe~ies 
TABLE 22. Mean relative bird densities for Tasmanian 
habitats along the xeric-mesic gradient. 
HABITAT MEAN RELATIVE DENSITY 
Open dry sclerophyll forest (1· site) 1.929 
Dry sclerophyll forest (2) 4.130 
Dry-wet sclerophyll forest (1) 4.620 
Wet sclerophyll forest (4) 5.284 
Mixed forest (12) 
Temperate rainforest (3) 
Sub-alpine forest (3) 
Dwarf coniferous forest (1) 
3. 819 
4.927 
4.260 
2.500 
86 
and low BSD. 
Surprisingly, the highest relative aensity recorded was 
for a site (Olga Camp) in ternperate rainforest. The relative 
densities and number of species recorded do not support 
Ridpath and Moreau's (1966) view that there is a paucity of 
------birds in Tasmanian temperate r~inforest. 
That some species may occur at high ~ensities i~ temperate 
rainforest is shown by an estirnated deneity of Crescent 
Honeyeaters at Sir John Falls Camp on the Lower Gorclon River 
of 330 ± S.D. 77 per 40 hectares in the 1976 breeding season. 
This value was derived from sound records using the forrnula 
derived by Gates (1969) 
87 
N = n ( 2n - 1 ) A / 2 12 r (5) 
where 
N = density 
n = number of individuals 
A = area 
L = transect length 
:r = distance of individual :from observer 
The standard devi2tion S .D., is given by 
var (N) 
= ~LIA>] (6) 
'Nhere 
X = (2n - 1) /2.r (7) 
Even if the estimated density is out by a factor of two, 
the density is still high at £• 180 ~er 40 hectarese 
The use of e~uation (5) is restricte~ to ppecies whi~h are 
distri butPn ev~nly throufhcrnt the cenP1rn arP-a (Pno1e 1974 ). 
This appears to be so for t~e Crescent Honeyeater. ~ may he 
considered to represent the 'visibility' of 8 species and 
shoµld be constant for a Rpecies that is evenly dispersed 
even though overall density m~y vary markedly. 
The Gates formula was applied to records of all ppecies 
obtained from a transect undertaken in wet scler6phyll forest 
at Myrtle Gully, the results of which are included in 
Appendix 11. The\ values obtained at Sir John Falls and 
Myrtle Gully, 0.029 and 0.023 respectively, are sufficiently 
similar to justify the assumption of even dispersal. The ~ 
values obtqiner_ at ~"yrtl 0 Gul_l_y tend to clur-1~") ::-"rou1!'1 0. 017 -
0.033 for large or very vocal species and o.1or - 0.120 for 
the s~all less conspicuous species. 
4. 8 EOUITA BIJJITY OF TAS~~ANIAN HABITATS 
It has been shown that there are differences in BSD, numher 
of species and relative density of individuals in the 
different habitats. It remains to compare the equitability 
co~ponents of BSD. This is done in Table ?3 for the indivi~u~l 
sites. All values lie between 0.81 and n.91, a fairly narrow 
range. 
We"!; sclerophy1J forest, mixed forest and c1 '\'arf coniferous 
forest have higher eauitability co~ponents than the other 
habitats, as surrn1 arised in Table 24. This iTllplies that 
individuals are slightly more evenly dietributed among the 
species in v1et scl_PrOl'h.ulJ_c, mixed ::i_nc'l dvvarf eonif.erous 
forests than they are in the oth~r habitats. However, 
indivi~ual Pites ~ay show highRr eauitAbility thAn othPr 
89 
TABLE 23. Equitability component of BSD for Tasmanian sites. 
EQUITABILITY 
1 • Pottery .Road D 0.81 
---
2 .. Pottery Road A Oo82 
3. Pottery Roa~ a 0.85 
4. Pottery Road E 0.88 
5., Pottery Road B 0 .. 83 
6. .Myrtle Gully 0.85 
7. Mount Field 0.90 
B. Clemes Peak 0.89 
.9. ~ahune o. 91 
1 o. Tim's Track 0.87 
11 • Gordon River A 0.,83 
12. u-ordon River B 0.81 
13. ·Neika 0.82 
14. Beattie's Tarn 0,.81 
1 5. Lake Dobson 0.81 
16. Pandanni Grove Oo89 
17. Olga Camp o. 91 
TABLE 24. Mean equitability component of BSD for Tasmanian 
habitats 
HABITAT EQUITABILITY 
Dry sclerophyll forest 0.83 
Wet sclerophyll forest 0.,88 
Mixed forest 0.89 
Temperate rainforest 0.85 
Sub-alpine forest 0.81 
Dwarf coniferous forest 0.89 
90 
sites in the same habitat as is shown by the value obtaineo 
in temperate rainforest at Olga Camp. 
In all Tasmanian habitats the large equitability component 
and its generally small range for a particular habitat 
suggests that H, as given by the Shannon-Wiener function, 
may be a reasonable measure of species diversity. 
4.9_;Q_OMINANCE 
A different way of looking at equitability is to consider 
the contribution of the two most abundant species to the 
total census. McNaughton and Wolf (1970) define dorn.inance 
index (DI) as 
Y1 
DI = (Y1 ~ Y2) I y (8) 
where Y1 and Y2 are the abundance of snecies 1 an0 2, the 
two moet abunaant species, a~d Y is the total for all species. 
The mean values of DI for Tas~anian habitats are given in 
Table 25 and shown schef'1atically in Figure 12. 
Dominance index increases along the xeric-mesic gradient. 
McNaughton and Vvolf relate dominance to the 'harshness' of 
the environment in both shrub-grass a~a avian communities. 
Karr (1971) has shown that the ngan dominance index is 
higher in temperate environments than in tropical ones and 
inplies that temperate environments are harsher than tropical 
environments. The present study indicates that the rnore-
mesic Tasmanian habitats are harsher than the more-xeric 
habitats (see a1so Chapter 3.4.7). Harsher environments 
rnay have ereater diurnal and/or seaRona1 fluctuations, 
greater hydrol0~ic fluctuRtions, or lower proau~tivity. 
-Tbe one speciP.s that contrjhutes to the high VHlue of DI 
92 
TABLE 25. Mean dominance index for Tasmanian habitats. 
HABITAT DOMINANCE INDEX 
Dry sclerophyll forest 0.27 
Wet sclerophyll forest 0.21 
.Mixed forest 0.30 
Temperate rainforest 0.36 
Sub-alpine forest 0.39 
Dwarf coniferous forest 0.50 
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for temperate rainforest, sub-alpine forest and dwarf 
coniferous forest is the CrescRnt Honeyeater (see census 
results in Appendix 11). Surprisingly, Ridpath and Moreau 
(1966) do not list the Crescent Honeyeater as occurring in 
temperate rainforest. 
The dominance index can be -calculated for the southern 
hemisphere Notgofa~~ forests : 
Chile 
Patagonia 
New Zes land-
South Is 
n.35 
b. 51 
0.38 
The VPlues for Tasmania, Chile and New Zealand are similar 
but the Patagonian value is considerably higher, which agrees 
with the equitability components of BSD, where the Patagonian 
value differs ~arkedly from the others. 
4.10 BIRD DI§TRIBUTJQE ALONG THE XERIC-MESIC GRADI"SNT 
94 
Appendix 13 shows the distribution of species along the xeric-
mesic gradient. Appendix 13 is oasPd on the census results 
in Appendix 11. However, it is well known that as the=: area 
censused is increased the greater the number of species that 
are recorded. To allow for this, species recorded just 
outside the actual census area and additional s~ecies recorded 
in the census area during the breeding season are included 
in Appendix 13. Records fro~ outside the census area were 
included only if the habitat was similar to that of· the 
census area. The breeding season was as defined previously. 
Appendix 13 is essentially similar to Apnendix 3 and clP,arly 
confirms that no species of bird is restricted to tAmperate 
rainforest in Tasmania. 
MacArthur and MacArthur (1961) related BSD to foliage height 
diversity FHD with spectacular success for iiforth American 
habitats. They divided the vegetation into three layers : 
0 - 2, 2 - 25 and >25 feet and calculated both BSD and FHD 
using the Shannon-Wiener function. Recher (1969) showed 
subsequently that the same relation held for northern New 
South Wales and unpublished work by the University of 
Tasmania Zoology Department showed that it held also for 
Tasmanian habitats. The Australian and Tasmanian work was 
restricted to low-altitude habitats dominated by eucalypts. 
Botanically the three layers correspond to the herb, 
shrub and tree layers. It seems logical that BSD, however 
measured should depend on the relative extents of these three 
layers. In sorne habitats, e.g. wet sclerophyll forest • -1- • 1 u lS 
by no means obvious where each layer begins and ends. This 
problem has obviously been encountered by others who have 
used different height intervals to those used originally by 
MacArthur and MacArthur (1961). Thus, Karr and Roth (1971) 
used 0 - 2, 2 - 20 and ~20 feet. I suggest that exact height 
intervals need not be used. Rather, each habitat should ~e 
divided according to its actual structure. A 'herb' l~yer 
extending to five feet may be more meaningful in wet 
sclerophyll forest but a herb layer of only two feet appears 
more meaningful in many areas of dry sclerophyll fore~t. 
FHJ) of Tasmanian habitats was calculr:Jted usinp the 
intervaJs 0 - 2, 2 - 20 and/ 20 feet. BSD h;:is been pJ otter. 
against FHD in Figure 13. The points fall into three groups 
close to the regression line obtained by MacArthur et al. 
(1966) for North American habitats; somewhat below the 
regression line; well below the regression line. With one 
exception iPoint 2) the points lying below the regression 
line relate to the more-mesic habitats temperate rainforest, 
sub-alpine forest and dwarf coniferous forest. Only one 
point from this group of habitats falls close to the 
regression line. A straight Jine has been fitted by eye to 
the Tasmanian points. This has a much steeper slope than the 
regression line of MacArthur et al.and gives a negative 
---
intercept, which is unrealistic. 
Bearing in mind that points obtained previously for 
sclerophyllous Tasmanian habitats fall close to the regression 
line, an alternative explanation can be offered : the 
regression of BSD on FHD has the same slope for the xeric 
and mesic habitats but has different intercepts. The suggested 
slope of the BSD v FHD relation for the more mesic habitats 
is shown in Figure 13 as a dashed line parallel to the 
original regression line of MacArthur et al. The rer;ression 
--- -
line obtained by Karr and Roth (1971) for data from Illinois 
(North .America) and Panama is also p2.rallel to the original 
regression line but the intercPpts are diffprent. Cody (1070) 
found that BSD is underestimated by the original rPeression 
for Chilean habitats. Cody obtaine~ a better fit if Chilean 
habitats were divided into four layers, although his point 
for NothQf§:~~ forest fell closer, to the reE?;ression line if 
this habitat was divided into three layers. ThPre is no 
sue:ge stion th . ..., t the rnore-m esic Ta ST"lanian hn bi t8 ts 2houla be 
divided into four layers as this would move the points 
'j { 
FIGURE 13. The relation between bird species diversity 
and foliage height diversity. The regression 
line is that due to MacArthur et a1_. (1966) 
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FOLIAGE HEIGHT DIVERSITY 
further from the reeression line. The possibility that birnn 
divide Tasranian temperate rainforest i~to two layers, 2s 
the~r (l 0 on PuPrto Rico, 2.Yl. i:::ls.nd o~acArthur Pf;_al. 1966) 
shouJd be e~amined. Points 11 and 12 can be broufht closer 
to the original regression line if the vegetation is divided 
into two layers. However, the layers are different for the 
two sites : 0 - 20 and.> 20 feet .for site 11 (Gordon River A) 
and 0 - 8 and)8 feet for site 12 (Gordon River B). As these 
sites are structurally very different (Appendix 12) this may 
be justified and the possibility that birds divide temperate 
rainforest into two layers cannot be discounten. To resolve 
this point would require laree masses of data. The point 
(site 16) falling well below the original regression line 
can be brought closer (to 16a in Figure 13) if this site 
(Pandanni Grove) is divided into two layers. 
Following Nargalef (1958), Karr an~ Roth (1q71) showed that 
there was a sigmoidal relation between BSD (as ~easured by 
the information etatistic) and per cent vegPtation cover. 
This relation overcomes any problem associated with using 
the information statistic for determini:r..g FHD, while still 
using it to calculate BSD. However, the problem of chasing 
the vegetation layers remains. In spite of this, it was felt 
to be worthwhile to com"t?are the results of the pre Pent s->~11d:v 
with those of Karr and Roth using the same height divisions, 
viz. 0 - 2, 2 -, 20 and> 20 feet. Per cent vegetation cover is 
the sum of per cent covers in each layer over all layers of 
Vef;etation. The results are givi=>n in Figure 14 which inclndes 
Karr and Roth's data. The aGreement is reasonably good with 
the exception of sites 2, 3, 5, 7, 9, 11 and 12. Sites 7 and 
q ~ssenti~lly have a four-lay~r structurA with 8TI emerfAnt 
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FIGURE 14. The relation between bird species diversity 
and per cent vegPtation cover. 
359--
2 7---
1115111 4 
6 
e@ 
12 - - - - - - - - - - -- - - - - - - - 12 
PER CENT COVER 
qg 
stratum of eucal:vpts. Site 11 (Appendix 12) can a1so be 
considered as having a four-layer structure with an emergent 
stratum of over-mature Nothofagus~unginEhamii. In considering 
the regression of BSD on FHD it was shown that there was no 
reason to treat Tas~anian habitats as having four layers and 
that site 11 could consist of two layers. This paradox can 
be resolved if it is assumed that the presence of a sparse 
emergent stratum.of tall trees depresses the per cent cover 
in the tree layer, giving rise to a sm~ller value of the 
total per cent vegetation cover. As suggested previously, 
site 12 could be considered as having only two layers (the 
herb and shrub layers consisting of tangled Horizont::il and 
Cutting Grass). When these sit.es 2.re trPated i!l this v;::>._y, 
the ~oint2 fa11 closer to the ~ine, as in~icatea in ~i~ure 14. 
Site 5 includes a sharp change from dry to wet sclerpphyll 
forest and this may well be the reason why it lies above the 
line. The remaining sites, 2 and 3, are in dry sc1erophyl1 
forest that has been modified by past burning and 
inhomogeneity (better ca1led patchiness) :probably accounts 
for these sites having more species than predicted. A 1sck 
in precision in sampling patchy sites may be a contributing 
factor. 
So far the information statistic has be12n usen to aetc::rmine 
BSD. To 2void the criticism that has been levellen at this 
measure, a different measure of diversity can be use~. One 
such measure is simply the number of species, PS suggP.sted 
by R~ch8r (1971). Figure 14 has been replotted in Fi~ure 15 
with nul'lher of species reple,cing BSD. J3A2.rine; in .rn ind 
the unc8rtaintier; of determining the exact nuT1'1bPr of spPci2P 
1 01 
FIGURE 15. The relation between bird species nuwbers ana 
per cent vegetBtion cover. 
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and per cent cover, particularly in patchy environments, the 
agreement is reasonably good apart from sites where the 
vegetation coved exceeds 200 per cent. Again, the dry 
sclerophyll sites 2 and 3 and the mixed dry-wet sclerophyll 
forest site 5 lie above the line. As was suggested for BSD, 
this probably results from patchiness. 
Kar! and Roth (1971) considered sites along a successional 
gradient ranging from bare ground to mature forest and 
concluded that with the addition of the first shrubs, diversity 
begins to increase more rapidly with a peak rate when both 
shrub and tree layers are being added. After that an 
asymptote is reached with only slight increases in diversity 
up to about 230 per cent vegetation cover, which is the 
region in which Figure 15 shows most scatter. Comparison of 
Figures 14 and 15 shows that per cent cover is correlated 
with both BSD and nurnber of species for the more-mef'!ic 
Tasmanian hbitats but, f-p(!l'rn the. data of Karr and Roth, the 
correlation between BSD and vegetation cover mpy be closer 
when the vegetation cover exceeds 200 per cent. The greater 
scatter at bigh vegetation cover in Fieure 15 implies that 
more species are beine added but that they are present at 
low densities and thus have little affect on BSD. It seems 
preferab1e to use BSD rather th::.in number of species alone 
as the measure of diversity in spite of the criticism this 
has incurred. Number of species is, of course, important. 
4.12 RELATIVE BIRD DENSITY AND 1?HD 
Relative bird density is plotted a~ainst FHD in Fieure 16. 
Most points lie in a narrow band showinF that re1Ative 
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density increases with incresin~ FHD. As shown in Figure 16, 
the linear relation between relative density and FHD almost 
reaches significance at the 0.05 level. That other environ-
mental factors may be important is shown by the few points 
that fall outside the band. 
h13 BIRD SPECIES DIVERSITY, NUMBER OF SPECIES ANTI 
EOUITABILITY 
BSD is plotted against number of species in Figure 1 7. 
data used are from this study (Table 1 g) and Table 1 of 
and Roth (1971). An additional point 'x' has been added 
show the effect of patchiness. Point 'x' (Dynnyrne) was 
The 
Karr 
to 
obtained from a transect along the edge of a wet sclerophyll 
area that bordered an area of urban (cleared) land. In 
addition to showing any affect arising from patchiness, 'x' 
will also include any edge effects. The combined effect is 
that Dy:nnyrne is species-rich, as expected. Apart from this, 
there is good correlation between BSD and nUPJber of species. 
For BSD) 3.25, the addition of rare species has little 
influence on BSD and considerable scatter can result. 
1 U4 
The relation between BSD and number of species was exrlored 
further for teITJperate rainfor_est. Fi?.;llre: 18 was based c:!", the 
present study, Caughley (1962), Cody (1970), Vuilleumier 
(1972) and Tables II, III, IV and VII (all.of which includR 
counts in temperate rainforest) in Kikkawa (1966). Each 
point is represented by a number which is the equitn.bility 
component of BSD. The plot c2n be divided into zones, 
separBted by ~Arallel linear boun~Aries, ac~ordinf to the 
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of species on species diversity. 
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magnitude of the equitability component. Thus, it is justified 
to use the information statistic to co~pare species diversity 
provided that the equitability components are similar. 
If equitability is plotted against BSD, as in Figure 19, 
the result is a series of parallel straight.lines for th~ 
various values of S (number of species). For a given numb8r 
of species, BSD increases as equitability increases. 
Tramer (19§9) found that differences in BSD between a wide 
range of breeding bird censuses (267) in North America were 
closely related to the number of species while the equitability 
component remained conRtant. This finding does not hold for 
temperate rainforestwhere both the number of species and the 
equitability component vary. It is preferable, ~herefore, 
to specify diversity by both the information statistic and 
the number of species rather than by either alone. When both 
are known, the equitability can be read directly from 
Figure 19. In this way, differences in diversity can be 
apportioned between differences in the number of species and 
differences in the distribution of individuals among the 
species. 
CHAPTER 5 
COMMUNITY STRUCTURE 
I v 'j 
One of the fundamental questions of ecology is : h-ow-'do 
species in a community manage to coexist ? Put another way 
how similar can coexisting sp~cies be ? These aspects are 
considered in tbis chapter for Tasmanian temperate rainforest. 
-~--
5.2 VERTICAL STRATIFICATION AND FEEDING BEHAVIOUR 
IN COOL - WET FOR~STS 
It was shown in. Chapter 2.3 that there is considerable 
similarity between the avifaunas of wet sclerophyll forest, 
mixed forest and temperate rainforest. The main differences 
are due to the decrease in the number of species towards the 
rnesic end of the xeric-mesic gradient. It is not unreasonable 
to assume that the manner in which birds exploit their 
environment remains sensibly constant within, these habitats. 
This point was checked for several species by comparing the 
vertical stratifica~ion and feeding behaviour of a number of 
species in wet sclerophyll, mixed and temperate rainforeeti::::. 
These comparisons_ are rrade in Appendix 14 for vertical 
stratification and Appendix 15 for feeding behaviour. Per 
cent similarities were calculated for each species pair from 
the formnla devised by Schoener (1968) 
( n 
~ xy CD ) = ~ 1 - ! & 1 I p x, i - Py , i I ) ) • 100 ) 
where o( (D) is the overlap between species x and y along 
xy 
(9) 
niche axis D and the P . are the uroportional occurrence of x,1 · 
species x in each of the divisions of D, in this case 
vee:etation layers and feeding sites. The results are tsiven 
in Tab1e 26. 
-- ------
1-3 
> 
l:J:j 
::>PECIES HABITAT SIMIL. SPECIES HABITAT SIMIL t-i ttj 
PAIRS % PAIRS % I'\) 
0\ 
. 
H, H, tn 
0 Cl> I-'· 
VERTICAL STRATIFICATION FEEDING BEHAVIOUR 'i Cl> a Cl> p, t-'· 
rn f-'• I-' 
tt :::! Pl 
~ O'l 'i 
t-'• 
Scrubwren 98 Brown Scrubwren WS-MF 90 s a' c+ Brown WS-MF t-'• Cl> t-'• 
>< ::>' Cl> 
Cl> Ill Cll MF-TRF 88 MF-TRF 87 p., < 
t-'· t-'· 
H, 0 :::! 
WS-TRF 90 WS-TRF 87 0 ~ rs 'i < Cl> Cl> 
rn 0 'i 
c+ H, c+ 
Scrubtit WS-MF 94 Scrubtit WS-MF 83 t-'· Ill a' () 
:::! t-'• Ill 
MF-TRF 90 MF-TRF 82 p., 'i I-' p., 
c+ rn rn 
WS-TRF 93 WS-TRF 73 Cl> c+ s t-'• 'i 
'd ;::$ Ill 
Cl> c+ 
'i "i t-'• 
Tasmanian Thornbill WS-MF 81 Tasmanian Thorn bill VIS-MF 83 Pl Cl> H, c+ <+ t-' 
Cl> () 
MF-TRF 83 MF-TRF 92 OJ Ill 'i () c+ 
Ill ,_, t-'· 
t-'• (!) 0 WS-TRF 89 WS-TRF 75 :::! 'i t::J H, 0 
0 
'g. Ill 
'i t::J 
(!) 
'< p., Grey Fantail WS-MF 94 Grey Fantail ws-MF 79 rn I-' 
<+ I-' 
. 
MF-TRF 93 MF-TRF 78 
vis-TRF 98 --------------------~§:!gE~--~2 .... 
Pink Robin WS-MF 79 0 
Crescent Honeyeater WS-MF 91 
Golden Whistler WS-MF 88 
MF-TRF 62 
Strong-billed 
---------------------~§:!g! ___ §~ Honeyeater WS-MF 85 
Green Rosella WS-MF 80 Silvereye WS-MF 95 
Pink Robin WS-MF 81 
Olive Whistler WS-MF 80 
Striated Pardalotf' VIS-MF 99 
ws wet sclerophyll forest 
MF mixed forest 
TRF = temperate rainforest 
For species that occur in all three habitats the mean 
similarities are : 
Vertical stratification 
wet sclerophyll - mixed forest 
mixed - temperate rainforest 
wet scl~rophyll - temperate rainforest 
Feeding behaviour : 
wet sclerophyll - Mixed forest 
mixed - temperate rainforest 
wet sclerophyll - temperate rainforest 
92 % 
83 % 
88 % 
84 % 
85 % 
80 % 
1 1 i 
When the smallness of some of the samples is taken into 
account, the above figures confirm that there is little 
change in vertical stratification and feeding behaviour in 
the three formations. The differences found can be accounted 
for by the vagaries of sampling, particularly as birds are 
opportunistic feeders and results (especially for smaJ_l 
samples) may be influenced by local transient abundances of 
food. It follows that little precision will be lost if data 
obtained in all three habitats are combined. 
5.3 NICHE OVERLAPS 
Communities can be understood in terms of niche dimensions 
along which species become segregatea throuPh competitive 
interactions. While niches are multi-dimensional, most 
communities appear to exist in three, or at the moAt four, 
such dimensions (Cody 1974). The niche dimensions that are 
considered usually are horizontal ha~itat separation, which 
I prefer to call patch preference, verticRl Atratification 
and differences in food and feeaing b~haviour. 
5. 3.1 PATCH PREFERENCE i.XH . 
The data on the occurrence of species at 15 sites in 
temperate rainforest reported in Appendix 3 were used to 
calculate overlaps in patch preference. Equation (9) was 
used with the P . being the proportio~ of sites in which 
x,1 
one or both of the species being compared occurred. The 
resulting overlaps are detailed in Appendix 16. 
5 o 3. 2 VERTICAJ.J STRATIFICATION ()( V 
VeTtical stratification was determinea by recording the 
vegetation layer (herb, shrub or tree) in 1¥hich a bird was 
first located (Table 27). Niche overlaps,~V' as calculated 
from eauation (9) are recorded in Appendix 17. 
Thomas (1974) has given vertical heig~t distributions for 
the Brown Scrub'wren, Scrubtit and TasT11anian Thornbill for 
the breeding season. Mean heignts were 
Brown ScrubwTen 
Scrubtit 
Tasmanian Thornbill 
1.2 ft 
1 0.1 ft 
1 9. 5 .ft 
A~imilar study during the non-breeding season gave mean 
heights of 
Brown Scrubwren 
Scrubtit 
Tasmanian Thornbill 
0.8 ft 
1 o. 2 ft 
20.2 ft 
Thus, there is little evidence of seasonal change. 
5 • 3 • 3 :B1 EED I NG BERA VI OUR ~ 
Feeding behaviour was deterninea by recordinrr the feedin~ 
I I '-
TABLE 27. Vertical stratification. Combined data from wet 
sclerophyll, mixed and temperate rainforests. 
SPECIES 
Brush Bronzewing 
Yellow-tailed Black 
Cockatoo 
Green Rosella 
Shining Bronze Cuckoo 
Scaly Thrush 
Pink Robin 
Olive Whistler 
Golden Whistler 
Grey Shrike-thrush 
Grey Fantail 
Brown Scrubwren 
Scrubtit 
Tasmanian Thorn bill 
Yellow-throated 
Honeyeater 
Crescent Honeyeater 
Eastern.Spinebill 
Silvereye 
Black Currawong 
Forest Raven 
NO.OF 
OBS 
20 
45 
133 
14 
100 
101 
88 
28 
63 
349 
336 
101 
376 
237 
385 
. 12 
131 
24 
38 
OCCURRENCE % 
HERB SHRUB TREE 
100 0 0 
16 31 53 
10 22 68 
0 84 14 
80 20 0 
15 83 2 
15 78 7 
0 14 86 
10 17 73 
13 60 27 
86 14 0 
23 76 1 
11 72 17 
5 48 48 
8 50 42 
33 50 17 
9 52 39 
25 17 58 
24 8 68 
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zone(s) in which feeding rnovePlents were made. RecordR were 
restricted to five per individual. The feeding zones used 
were : air (hawking); ground, herb layer; litter lying on 
114 
the ground but excluding fallen leaves; trunks; branches; 
twigs; foliage; flowers (wheth~r seeking nectar, pollen or 
insects). The results are given in Table 28 and the calculated 
overlqps in Appendix 18. 
o(H' cl. V and o(F can be regarded as partial competition 
coefficients in the Volterra competition equations. The 
problem of·combinine the partial coefficients into a singl~ 
coefficient has been discuseed by Cody (1974). He assumed 
that species differ in each niche dimension separately and 
that coexistence can be achieved by species pairs exceedin~ 
some threshold of minimum ecological difference. This led 
him to propose two measures of niche overlap 
1 Suruna tion al -phe.' , ~' which is given by 
--k 
g = L -(o< R) /k = (\;(H_+ r::l...v +c(F ) I ':<: _,/ 
and 'product alpha',~' f!:iveri by 
= o( H • r::i..v • d..F 
Both g and ~ lie between 0 and 1. 
For niche dimensions that are quite independent, proauct 
alpha ~ives the best estimate but when niche·di~~~Pio~s R~P 
( 1 0) 
( 11 ) 
Both R And~ have been C8Jculatea, URi~~ the dat~ in AnnPn~i~P~ 
16, 17 and 18. Values of a are given in the foT~ 0¥ a 
- ---- -... --------~~-wrrrr rx 
Brush Bronzewing 
Yellow-tailed 
Black Cockatoo 
Green Rosella 
Shining Bronze 
Cuckoo 
Scaly Thrush 
Pink Robin 
Olive Whistler 
Golden Whistler 
Grey Shrike-thrush 
Grey Fantail 
Brown Scrubwren 
Scrubtit 
N 
28 
31 
81 
62 
67 
159 
118 
62 
94 
850 
! 783 
550 
OCCURRENCE 'f, 
100 
6 
9 
88 
I 
2 I 
3 
16 
3 
9 
~ I 3: ,: I : 
23 
7 
15 
15 
5 
55 
_6 
68 
15 
5 
4~ ! :~ 1,: 14: 4~ 3 34 3 
33 
5 
4 
7. 
8 
1 
12 
1 
23 21 
Tasmanian Thornbill 1284 ~ : 1 : I : i 4: ~: 
11
,: 
9 4 l 1 37 26 11 Yellow-throated 
l Honeyeater 
l
l Crescent 
Honeyeater 
Eastern Spinebill 
Silvereye 
Black Currawoni., 
Forest Raven 
I 465 
I 
384 
1040 
8 I 2 1 1 I 35 I 15 1 6 
8 11 + I 2 1 1 I + I 3 12' I 73 
224 I l + 2 I I i 94 4 ', :~ I I :_:: LJ ____ l_i___ _J ___ ~ 
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community m2trix in Appendi~ 19. Similarly, values of~ 
are also given in Appendix 19. Both were calculated because 
it is quite uncertain whether niche dimensions are indepenaent 
in temperate rainforeBt. 
The data for a were used to construct the comfl'unity 
""' 
dendrogram given in Pigure 20._ The strateg:;r used, Group 
Average, weights the similarity in proportion to the nmnber 
of mePJbers in eEJc!i group. Thus, in calculEJting the similarity, 
upon fusion of a 6-member group with a 2-mefl'ber group, with 
some third group, the similarity of the third group is 
obtained by taking i of the similarity with the larger group 
and adding i of the similarity with the smaller group. This 
differs frorl the method used by Cody who took the strgight 
arithmetic average of the e:roups under cons1c.'lerBtjon, 
irrespective of the number of i terlS in each group - a 
procedure that is virtually obsolete (D. Ratkowski pers. 
comm.). 
The distribution of 2, is shown in Figure 21, while Figure 22 
shows the distribution of~· The observed distributions of 
niche overlaps can be compared with distributions generated 
from random as~ociations of YlUPlbers \Vi th the 88 ..me ranr:e ·3;fl 
niche overlap (0 - 1) as given by Cody (1g74). These 
'expect~d' distribution8 are alPo included in Figures 21 Ana 
22. The expected distribution of sum~ation Blnha was 
gener.g, ted by PUJT!rriing three numbers ind epencl e::r..tl:v chos2n frnTll 
a flat distribution with ra~ge O - 1; by the centrBl limit 
theorem, this produceR a normal J 001-::j_ne- ci.rrve, with 1 t"' :rn°"n 
at 0.5n. The expected distribution for pro~uct 8Jph~ is 
o bta.ined 1!y taking the '.'rod ucts of three- rimnr·ers n Tri vm ·:·j -t~h 
l 
.j 
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CRESCENT HONEYEATER 
YEUOH-THROATED HONEYEATER 
GREY SHR1KE-THRUSH 
YELLOW-TAILED BLACK 
COCKATOO 
GRIEN ROSEl..LA-
SCRUBTIT 
PINK ROBIN 
TASMANIAN THORNBILL 
OLIVE WHISTLER 
GREY FANTAIL 
EASTERN SPINEBILL 
SILVEREYE 
GOLDEN WH-I"S.TLER 
SHINING". BRONZE CUCKOa 
FOREST RAVB'I' 
BLACX CURRAWONG 
SCALY THRUSH' 
BRUSH· BRUNIDJING 
BRUWN SCRUBWREN 
·+saxOJlITBX a+~.-.radwa+ tiBTUBwa-errJ 
~ saT~ads ~o uoT+BOTJ:TSSBT~ 1Bo1~oxBxa1H ·oz :nrnBI~ 
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FIGURE 21. Distribution of summation alpha • 
• 1 6 
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N = 171 
-§!: = 0.483 
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FIGURE 22. Distribution of product alpha. 
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equal probabilities from the Pame flat distribution range 
0 - 1. This yields a curve with one-half of the products 
~ less than (0.5)· =-0.125, and half in the long tail above 
0.125. 
The observed distributions deviate somewhat from the 
expected distributions. For summation alpha, the overall 
mean of 0.483 (calculated from the grouped frequency 
distribution) approaches the expected value of 0.50. 
Comparison of Figure 21 with the distributions given by 
Cody (1974) ~uggests that the mean value of niche overlap 
increases as the number of species in the community incre2Pes. 
There are minor peaks at low values of~ (0.2 and 0.3) and 
the distribution is truncated at about 0.90. The tail of 
the observed d~stribution of product alpha falls below the 
expected distribution and is truncated at c. 0.7. TheRe 
maximum observed values of 0.9 for~ and 0.7 for ~m8y be 
significant (see following section). 
5. 5 SEQUEi~TAIL DETSRMINATION OF NICHE 3r[1RUCTURE __ ___. 
There is a body of empirical data which sugp·ests that "species 
must achieve a total difference, in the various ecological 
categoricJs in which they compete, equivalent to a mean 
difference in one character of at least 30 - 5r. per cent" 
' (MacArthur and Wilson 1 967). It must be assumed that there is 
a lirr.iting degree of similarity beyond which two species 
cannot coexist indefinitely. In the precedine section it was 
assumed that species differ in each nj_che dimenRion sep·arately 
and thc:it coexistence is achieved by species pairs Pxceedine; 
some threshold of Plinimum ec_oJ.oe:ical difference. If it is now 
1 21 
assumed that the minimum difference is 30 per cent, the 
simplest way to achieve this is for a species pair to di~fer 
by this amount along a single niche dimension. If there is 
complete oyerlap along the other two niche dimenRionA, prodvct 
alpha should not exceed 0.7 and summation alpha should not 
exceed 0.9. These criteria are met in Tasmanian temperate 
rainforest (},igvres 21 and 22} but may not be in other 
habitats (Cody 1974, Thomas in prep.). 
Values of~ greater than 0.7 and a greater than 0.9 
could arise 
1) in a non-equilibrium situation, e.g. where an invading 
species is replacing an existing species, 
2) if the three niche dimensions chosen are inadequate to 
show the full extent of ecological separation, or 
3) if ~either product alpha or summation alpha are 
appropriate measures. 
A corollary of 3) is that ~ and ~ do not define the mechanisms 
which enable species to coexist. Certainly this is true. 
I have no evidence to suggest that we are dealing with a 
( 
non-equilibrium situation. However, I do have strong evidence 
concerning the coexistence of honeyeaters at Pottery Road 
that supports Rowley's (1973) contention that differencP~ in 
socio-ecology (Crook 1970a, b) may be necessary for some 
species pairs to coexist. This throws considerable doubt on 
the adequacy of using only three niche dimensions. 
Cody (1974) concedes that there is an alternative : species 
pairs may exceed some threshold of minimum ecological 
difference in a single niche dimensiono Ag8in it can be 
assurTJed that this minimum separation is 30 per cent. Clearly, 
two species do not compete if they eat different foods (e.g. 
one is graminivorous and the other insectivorous) regardless 
of how similar they are in all other attributes. 
Figure 23 is a representation of niche structure in 
Tasmanian temperate rainforest that has been constructed by 
sequentially considering the following 
Differences in kinds of food 
Differences in methods of locating prey - pursuers 
or searchers 
Differences in vertical stratification 
Differences in foraging zones 
Differences in bill size which is correletec'l with 
differences in the si~e of items eaten (Hespenheid~ 
1 971 , Cody 1974). 
5. 6 NICHE STRUCTURE IN DRY SCI1EROPHYLJJ AND T"SMP~RATFi 
RAIH"FOREST - A COMPARISON 
Dry sclerophyll forest was chosen for this comparison because 
it is the most species-rich Tasmanian forest habitat. As the 
xeric-mesic gradient is traversed, the nu.mber of species 
decreases (Table 20). As species packing decreases it might 
be expected that niche breadths would increase. This was 
investigated for feeding behaviour of species occurring 
in both dry sclerophyll and temperate rainforest. Feeding 
behaviour comparisons for ten species are given in Appendix 
20 and per cent similarities, calculated from eouation (g), 
in Table 29. In ter~s of overall similarity, temuerAte 
rainforest resembles dry sclerophyll forest in winter rather 
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FIGURE 23. Niche structure in Tasmanian temperate rainfore~t. 
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TABLE 29. Feeding behaviour : similarities between dry 
sclerophyll forest and temperate rainforest (wet 
formations). 
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SUULARITY 
% 
' 
Green Rosella Dry sclerophyll (summer) 
-
Wet formations 68 
Shining Bronze Dry sclerophyll (summer) 
-
Cuckoo Wet formations 83 
Golden Whistler Dry sclerophyll (summer) 
and (winter) 83 
Dry sclerophyll (summer) 
-
wet formations 86 
Dry sclerophyll (winter). 
-
Wet formations 72 
Grey Shrike-thrush Dry sclerophyll ( su.mmer) 
and {winter) 72 
Dry sclerophyll (summer) 
wet formations 73 
Dry sclerophyll (winter) 
-
Wet formations 93 
Grey Fantail Dry sclerophyll (summer) 
'• 
and {winter) 72 
D.ry sclerophyll (summer) 
-
wet formations 86 
Dry sclerophyll (winter) 
-
wet formations 72 
Brown Scrubwren Dry sclerophyll (summer) 
and (winter) 71 
Dry sclerophyll (summer) 
-
wet formations 73 
Dry sclerophyll (winter) -
wet formations 90 
Yellow-throated Dry sclerophyll ~summer) 
Honeyeater and winter) 82 
Dry sclerophyll (summer) 
-
wet formations 79 
Dry sclerophyll (winter) 
-
wet formations 79 
Crescent Dry sclerophyll (summer) 
Honeyeater and (winter) 65 
Dry sclerophyll (summer) -
wet formations 63 
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TABLE 29 (cont). 
' 
Eastern Spinebill Dry sclerophyll (winter) 
-Wet formations 90 
Silvereye Dry sclerophyll (summer~ 
and (winter 53 
(summer) : Dry sclerophyll 
Wet formations 53 
~-
Dry sclerophyll (winter) 
-
Wet formations 70 
MEAN SIMILARITIES . Dry sclerophyll (summer) . 
and (winter) 71 % 
Dry sclerophyll (summer) -
wet formations 74 % 
Dry sclerophyll (winter) -
wet formations 79 % 
than in summer. This is not surprising because there are 
fewer species present in dry sclerophyll forest in winter. 
The greatest difference is the seasonal difference (29 per 
cent) in dry sclerophyll forest. This ~uggests that there is 
some rearrangement of foraging behaviour in winter and, 
because fewer species a~e involved, this appears to support 
the contention that niches are broader as species packing 
becomes less. 
This aspect was investigated further by considering 
numerical values of niche breadth as calculated from the 
formula given by Levins (1968) 
12~ 
1 I B ~ 2 = L pi ( 1 2) 
where B is niche breadth and the p. are the proportionnl 
l 
frequencies. The results are given in Table 30. 
Comparing dry sclerophyll forest in summer with the saffie 
habitat in winter, two species show increased foraging range 
in winter and five show decreased foraging range. Comparing 
dry sclerophyll forest in summer with temperate rainforeFt 
shows that five species show an increased, and three a 
decreased, foraging range in temperate rainforest. Similarly, 
five species in temperate rainforest have an increased 
-
foraging range, and two a decreased range, compared to dry 
sclerophyll forest in winter. 
It cannot be concluded from these results that foraging 
range increases generally as the number of species in the 
com~unity decreases. This seems to be so in tewpPrPt8 rain-
forest, a1though there are exceptions (which m::i.:v bP. real), 
but does not apply in dry Aclerophyll forest where fewer 
TABLE 30. Feeding behaviour.: niche breadth in dry 
sclerophyll and temperate rainforest (wet 
formations). 
·NICHE BREADTH IN 
SPECIES ·DRY SCLEROPHYLL DRY SCLEROPHYLL WET FORMATIONS 
(SUMME;R.) (WINTER) 
Green 2.60 N.D. 4,.49 
Rosella 
Shining· 1. 39 N.D. 2o02 
Bronze Cuckoo 
Golden 1. 67 2.37 1 .. 28 
Whistler 
Grey 2.33 3.10 2.69 
Shrike-thrush 
Grey 3.17 1. 73 3.29 
Fantail 
Brown 4.14 2.64 2o98 
Scrubwren 
J Yellow-throated 4.49 3.33 4.24 
Honeyeater 
Crescent 4.48 4.30 4o87 
Honeyeater 
Eastern N.D. 1. 73 1 .,80 
'. Spine bill 
Silvereye 2.72 1. 81 1 .1 3 
N.D. = not determined (few birds present). 
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species are present in winter. A possible reason for this is 
that, in dry sclerophyll forest, the abundance of food 
varieA seasonally and species may have to rely more in 
winter on their specialised foraging behaviour if they are 
to avoid competitive exclusion. The Grey Fantail can be used 
to iJ luAtrate· this. In dry sclerophyll forest in summer, 
two qther specialist aerial hawkers (Satin Flycatcher and 
Dusky Woodswallow) are present. Because of competition from 
these species, Grey Fantails may be forced to obtain insects 
from foliage, etc. (by gleaning and hover-gleaning). Foliage 
insects are likely to be most abundant at this time and 
competition with other foliage gleaners can be relaxed. In 
winter, no other aerial feeders are present and there are 
fewer Grey Fantails than in sumrner. Al though the munber of 
flying insects will be reduced, sufficient may be present to 
. 
support the reduced population of Grey Fantails. To account 
for the foraging behaviour of the Grey Fantail in tem1Jerate 
rainforest it is necessary to assume that flying insects 
are not abundant enough to allow Grey FantailR to exist, 
even in the absence of other aerial feeders, without 
exploiting other sources of insects. 
The indication is, then, that some species appear to 
occupy broader niches in temperate rainforest than they do 
in dry sclerophyll forest out others may occupy a narrower 
niche. Other factors, apart fro~ the extent of speries 
packing, a~pear to be important~ If the spe~ulative 
explanation of niche oreadth variation in the Grey Fantail 
is correct, the environrr.entaJ. factors affectine: niche 
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hreadth are complex. ThiP i~ a prohle~ worthy of co~prehensive 
and detailed study beJond the scope of the present work. 
We can compare temperate rainforest and dry sclerophyll 
forest on the basis of the main kinds of foods eaten by the 
various species in the two communities. ThiR is d0ne in 
Table 31 in two ways : (a) where a species eats more than 
128 
one kind of food, this is shown as such, e.g. 'Fruits and 
Seeds", and (b) where a species eats more than one kind of 
food, one spe.cies is allocated to each of the kinds of food 
involved. Table 31 ernphasises the importance of invertebrates 
in both habitats, particularly when split allocations are 
taken into account. In only two categories, Fruits & Seeds 
and InvertebratAs & Vertebrates, are the numbers of speci0s 
the same in both habitats. Temperate rainforPst has no 
species that rely on seeds & invertebrates, flowers & 
invertebrates, nectar, and invertebrates. In only one 
category, nectar & invertebrates, does temperate rainforest 
have ~ore species than dry sclerophyll forest, but this does 
not apply when split allocations are allowed for. About 
half the mi~sing species rely on invertebrates and the 
·greater proporti~n of these are pursuers. The actual 
'missing' niches are summarised in Table 32. 
The indications are that environmental harshness incr2n.ses 
along the xeric-mesic sradient with the result that the 
amount of food, particu1P.r1y invertebrates, decrec:ises. 1!fhi1~ , 
there is some rec:irr2ngement of niches, species drop out 
mainly because the number of available niches dPcreases. 
TABLE 31. Comparison of community structure in dry 
sclerophyll and temperate rainforests according 
to food., 
FOOD 
Fruits &seeds 
Seeds 
Seeds & invertebrates 
Flowers & invertebrates 
Nectar 
Nectar & invertebrates 
Invertebrates-pursuers 
-searchers 
DRY SCLEROPHYLL TEMP. RAINFOREST 
NO.OF SPECIES % NOaOF SPECIES % 
1 2 1' 5 
4 8 1 5 
2 4 
2 4 
2 4 
1 2 2 10 
16 ) 5 ) 
)28 55 ) 13 62 
12 ) 8 ) 
Invertebrates & vertebrates 2 4 2 10 
Vertebrates 4 8 
Omnivores 5 10 2 10 
-------------------------------------------------------~---
Fruits 1 2 1 5 
Seeds 7 14 2 10 
Flowers 2 4 
Nectar 3 6, 2 10 
Invertebrates 35 69 17 81 
Vertebrates 6 12 2 10 
Omnivores 5 10 2 10 
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TA.BLE 32. 'Missing' niches in temperate rainforest 
Graminivores Native species 1 
Introduced species 2 
GraMinivores/Insectivores Ground fec~ing 2 
Flower eating/InPectivores Mierqtory/ 
nom~dic lori~0 ets 2 
NectarivoreP Honeyeaters 2 
Insectivores (Pursuers) Nocturnal 
Brood parasites 
Ground feeding robins 2 11' 
Foli2.ge e;leaners 
Aerial feeders 
Insectivores (Searchers) Ground feeders 2 ~ 4 
Foliage gleaners 2 ) 
Carnivores 3 
Omnivores Native species 2 
Introduced species 1 
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CHAPTFiR 6 
------
AVIAN :SCOJ,OGY IN AUSTRAT1IAN Al'ID N"PiN Z~ALANTI 
THil\~PF.RATE R.~ INFORESTS 
-------------
6.1 INTROTIUCTION 
Temperate rainforest occurs in small isolated pockets on 
the Australian mainland as wel1 as in New Guinea, New 
Zealand and South America. Based on short visits to so~e 
areas and information in the literature, a coM~arison 
can be made between temperate rainforests in different 
localities. 
6. 2 OT'NAY RANGES.l__ VICTORIA 
Ernison et 2"1. (1975) list only two species as likely to occur 
in Nothofac_~.§. forest in the Otway Range and Rose (pers. 
comm.) recorded 13 species during a visit of three days in 
1977 during the non-breeding season. The probable reasons 
for this are the small amount, c. 500 hectares, of temperate 
rainforest remaining, its linear distribution along gullies 
and the short amount of time that has been spent in the 
habitat. The temperate rainforest occurs in wet scl~rophyll 
1 ... ) •I' 
forest and it is unlikely that there will be major differences 
in the avifaunas of the two habitats. Emison ~~1· list 35 
species as occurring in the wet sclerophyll forest and this 
assemblage can be used in comparisons of species composition 
of Tasmanian and mainland rainforests. Further comparisons 
should not be made because wet sclerophyll forest is a 
eucalypt dominated habitat. 
6 .. 3 NORTH><;RN NEW SOUTH "!ATJ~S 
6. 3. 1 l\T(JMBBR OF SPP.CIES 
so~e difficulty exists in establishine the gvifauna of 
temperate rainforest in northern New South Wales. Kikkawa 
et al. (1965) list 32 species for Point Lookout, made up of 
XX, common and most abundant in temperate rainforest -
1 species 
X, regular, but less common or rare 
(X), occasional (or seasonAl) occurrence 
23 species 
8 suecies 
The major problem lies in deciding whether a species is 
occasional, i.e. a visitor from another habitat, in which 
case it should not be included in the avifauna of temperate 
rainforest, or occurs seasonally when it should be included 
in the avifauna if it breeds regulRrly in temperate rain-
forest, i.e. is a breeding migrant. 
1 3 3 
Kikkawa (1968) includes Point Lookout and Earrington Tops 
in a similarity analysis of the ecological association of 
bird species and habitats. However, the lists for these sites 
are incomplete, e.g. an unknown number of species reports in 
a residual group that is not associated with any habitat 
group and which includes the Olive Whistler, known to occur 
in temperate rainforest in northern New South Wales (Kikkaw8. 
1974). 
The lists of Kikkawa et a1_. ( 1 965) 2.nd Kik"l<-awa ( 1 g68) h?.ve 
been used to compile a provisio~-1 avifauna for the 
teP'lperate rainforests of northern New South Wales (Table 33). 
In considering each species, allowance has been P'lade for 
my knowledge of the temperate rainforest avifaunas in Tasmania 
(Chapter 3.2) and southern Queensland (Chapter 6.4). 
The avifauna of tPrnpe:rate rainforest consistR of '.'3 ffpecies 
(Table 33), to which should be a~aea one raptor, almost 
1. REGULAR 
King Parrof; 
Crimson Rosella 
Fan-tailed Cuckoo 
Shining Bronze Cuckoo 
Spotted Owl 
Superb Ly;rebird 
Scaly Thrush 
Brown Warbler 
Rose Robin 
Eastern Yellow Robin 
Olive Whistler 
Golden Whistler. 
Grey Shrike-thrush 
Black-faced Monarch 
Rufous Fantail 
Grey Fantail 
Spine-tailed Chowchilla 
2. OCCASIONAL 
Sulphur-crested Cockatoo 
Kookaburra 
Flame Robin 
Rufous Whistler 
Eastern Whipbird 
Large-billed Scrubwren 
Yellow-throated Scrubwren 
White-browed Scrubwren 
Brown Thornbill 
Striated Thornbill 
White-throared Treecreeper 
Red Wattlebird 
White-eared Honeyeater 
Eastern Spinebill 
Spotted·Pardalote 
Silvereye 
Satin Bower bird 
Green Catbird 
Pied Curr~wong 
Corvus sp. 
Red-browed Treecreeper , 
Yellow-faced Honeyeater 
Striated Pardalote 
1-3 
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certainly the Grey Goshawk. 
6.3.2 NICHE STRUCTURE 
The community structure of the avifauna of Tasmanian 
temperate rainforest was derived in Chapter 5.5. It is not 
possible to derive the co~wunity structure for te~perate 
rainforest in northern New South Wales in the sa~e way 
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because of the lack of quantitative data on foraging behaviour 
and vertical stratification. However, a leRs-precise ~odel 
can be derived using qualitative data in the literature. The 
relevant information for each of the 34 species is given in 
Appendix 21 and the derived niche structure in Figure 24. 
6.4 THE T1nACPHERSON RANGES, QUEENSLAND 
6.4a1 NUMBER OF SPECIES 
Species recorded in te~perate rainforest at Green ~ountain 
in April 1977 and Tullawallal in November 1977 are listed in 
Appendix 22. Twe~tyfour species were recorded at Green 
Mountain and 32 at Tullawallal. This latter figure included 
several migratory species which would be expected to be 
absent i~ April. A total of 38 species was recorded. 
A comparison of species that have been recorded in wet 
sc1erophyll forest in the Otways (Emison et al. 1975), sub-
tropical rainforest in New South Wales (Kikkawa et al. 1g65) 
and Queensland (',I/heeler 1973), and temperate rainforest in 
New South Wales (Chapter 6.3.1) and Queensland (Appendix 22) 
is made in Appendix 23. Very few species recorded in 
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NOTE 1 This arrangement of ground feeding searchers is somewhat speculative, 
largely because there is a lack of precise information in the literature. Size 
differences alone seem enough to separate the Superb Lyrebird and Yellow-throated 
Scrubwren from each other and from the other species. The Spine-tailed Chowchilla 
and Eastern Whipbird locate food by scraping among the litter, the Spine-tailed 
Chowchilla almost exclusively. The Eastern Whipbird also forages in the herb 
layer and it seems likely that there is a degree of vertical habitat separation. 
The Scaly Thrush and Grey Shrike-thrush obtain food from the surface although the 
Scaly Thrush may turn over leaves with its bill and the Grey Shrike-thrush may 
forage above the ground. The Grey Shrike-thrush may aljo, in part, be a pursuer. 
Taxonomically it is placed between the whistlers and the both of which are 
pursuers. All, including the Scaly Thrush are placed in the Muscicapidae, the 
majority of which except the true Thrushes formerly placed in the Turdidae are 
pursuers. However, in Tasmania the Grey Shrike-thrush has a large bark foraging 
component and is a searcher. These matters can only be resolved by the collection 
of comparative numerical data. I would predict that the saw-tooth foraging curve 
devised by Cody (1968) would separate the various species. For example, I predict 
that these curves for the searchers would be. 
~ GREY SHRIKE-THRUSH 
~ SCALY THRUSH 
. 
.µ 
4-1 
YELLOW-THROATED 
~ SCRUBWREN 
c:: 
et! 
.µ 
fll 
·rl 
~ 
Time, sec. 
NOTE 2 Comparative numerical data on patch preference, height utilisation 
and foraging behaviour are required to justify the tentative arrangement prorosed. 
NOTE 3 This arrangement is tentative. Quantitative data obtained 
throughout the year are needed. 
¥ Monarch flycatchers. 
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temperate rainforest do not occur in subtropical rainforest. 
Some of the exceptions, e.g'. Flame Robin and Red Wattlebird, 
probably are only occasional visitors to temperate rain-
forest. This is hardly surprising if the two habitats inter-
grade along a xeric-mesic (or temperature) gradient and 
species are not restricted to particular ha~itats. 
Of the species occurring in temperate rainforest in New 
South Wales, 18 (45 per cent) also occur in Tasmania. Of 
the 38 species occurring in temperate rainforest in Queensland, 
16 (42.1 per cent) also occur in Tasmania (Table 34). Twenty-
nine species occur- in temperate rainforest in New South 
Wales and Queensland and, of these, 15 (51.7 per cent) occur 
in Tasmania. 
Fifteen species (38.5 per cent) of those occurring in sub-
tropical rainforest in New South Wales occur in Tasniania, but 
only 22 (31.9 per cent) of the 69 species occurring in sub-
tropical rainforest in Queensland occur in Tasmania. Sub-
tropical rainforest in Queensland appears to have more species 
than the same habitat in New South Wales. 
Table 35 lists the species common to temperate rainforest 
in New South Wr.:iles and QueenslaT!·i that occur on Tasi"ania. 
Four of the 15 species common to temperate rainforest in New 
South Wales and Queensland that· 0ccur in Tasmania listed in 
Table 35 - Fan-tailed Cuckoo, Brown Thornbill, Spotted 
Pardalote and Red(Yellow) Wattlebird - are not birds of 
temperate rainforest in Tasmania (ChApter 3.2). The Fan-
tailed Cuckoo and Spotted Paraalote are occaRionAl viRitnrs, 
as is the Yellow WA ttlebird which rP.pla.ces the Red 1Afattlebira 
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TABLE 34. Species occurring in •rasmanie.. also occurring in the 
O:tways (Vic), New England N.P. (NSW) and the 
Macpherson Ranges (Q!D). 
TOTAL SPECIES ALSO OCCURRING 
SPECIES IN TASMANIA 
NO. _ % 
Victoria - wet sclerophyll 38 26 68.4 
N.s.w. - temperate rainforest 40 18 45.0 
subtropical r'forest 39 15 
Q'd - temperate rainforest 3a 16 42.1 
subtropical rainforest 69 22 
Species common to temperate rainforest in New South Wales 
and Queensland . . 29 
Species common to temperate rainforest in New South Wales 
and Queensland that occur in Tasmania : 15 
38.5 
31. 9 
fABLE 35. Species common to temperate rainforest in New 
South Wales and Queensland that occur in Tasmania. 
* Crimson Rosella 
Fan-tailed Cuckoo 
Shining Bronze Cuckoo 
Scaly Thrush 
Olive Whistler 
Golden Whistler 
Grey Shrike-thrush 
Grey Fan-tail 
* White-browed Scrubwren 
Brown Thornbill 
. * Red Wattlebird 
Eastern Spinebill 
Spotted Pardalote 
Silvereye 
* Pied Currawong 
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* Replaced in Tasmania by a member of the same superspecies~ 
in Tasmania. On the other hand, the Brown Thornhill is 
restricted to the more-xeric habitats and is replacea in the 
more-mesic habitats, including temperate rainforest, by the 
endemic Tasmanian Thornbill. 
6.4.2 CENSUS AT TULLAWALLAL 
A census, 8 x 500 m transects, was made across the sub-
tropical - temperate rainforest interface by the method 
described in Chapter 4.2 (Appendix 11). The vegetation 
profile is included in Appendix 12. Along the transect, 0 -
300 m can be taken as high-altitude subtropical rainforest 
and 400 - 500 rn as temperate rainforest, with 300 - 400 m 
as the ecotone .. Several conclusions can be drawn from the 
census results 
1) There is no change in the composition of the avifauna 
140 
across the interface. (Several additional species were 
recorded in temperate rainforest outside the actual census). 
2) Relative density decreases along the xerix-mesic gradient : 
Subtropical rainforest 6.000 
Temperate rainforest 4.398 
Relative density in temperate rainforest at Tullawallal is 
no higher than it is in temperate rainforest in Tasmania 
(3.900 to 6.875, mean 4.957 for 3 sites). 
6.4.3 VERTICAL STRATIFICATION AT TULLAWALLAL 
Limited data on height distribution were obtained at 
Tullawallal (Table 36). 
Some comparisons o~ height distributions in temperate 
~ 
~ 
t'i! 
\.>I 
OCCURRENCE % O'I N . 
HERB SHRUB TREE < (1) 
1-j 
Brown Pigeon 3 0 67 33 .+ f-'• (} 
Crimson Rosella 74 4 3 93 
Ill 
f-.J 
0) 
Scaly Thrush 100 0 0 .+ Ii 
Ill 
Southern Yellow Robin 3 0 100 0 .+ f-'• 
H, 
Golden Whistler 20 5 25 75 f-'· (} 
Ill 
Grey Shrike-thrush 10 0 10 .+ 90 f-'• 
0 
:::s Black-faced Monarch 23 0 70 30 Ill 
c+ 
Rufous Fantail 21 10 80 10 ;:! 
Grey l!'antail 2 0 100 0 f-.J f-.J 
Ill 
Sp~.ne-tailed Chowchilla 2 100 0 0 "' Ill f-.J 
f-.J 
Eastern Whipbird 1 5 67 20 13 Ill f-.J 
. 
Large-billed Scrubwren 5 20 80 0 
Yellow-throated Scrubwren 3 0 100 0 
White-browed Scrubwren 20 65 35 0 
Brown Warbler 4 0 50 50 
...... 
""" Brown Thorn bill 21 0 100 0 ...... 
' 
Striated Thornbill 2 0 100 0 
White-t~roated Treecreeper 0 0 100 
Lewin's Honeyeater 17 0 0 100 
Sil'vereye 3 0 33 67 
Satin Bower bird 3 100 0 0 
Green Catbird 2 0 0 100 
Paradise Riflebird 0 100 0 
Pied Currawong 3 0 0 100 
rainforest in Queensland and various TasPlanian habitats are 
made in Table 37 (Golden Whistler and Nhi te-browed (Brown) 
,, 
Scrubwren) and Figure 25 (Brown Thornbill). There is no 
evidence that there is any difference in the height distrib-
ution of the Golden Whistler : the Queensland data fall 
between the values obtained in Tasmanian dry sclerophyll 
forest in summer and winter. -
The White-browed Scrubwren appears to utilise the cihrub 
layer more in Queensland than it d_oes in TasPlania. This 
agrees with the contention of Ridpath and Moreau (1966) that 
the Tasmanian form feeds exclusively on the ground whereas 
the mainland form commonly goes up trees and shrubs. The 
Tasmanian form also has a longer relative tarsus length 
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(tarsus /wing) of 0.416 as against 0.368 - 0.383 for mainlan0 
races (Galbraith and Parker 1969). Terrestrial species tend 
to have relatively longer legs than arboreal species. However, 
man! more quantitative data are needed for mainland popula-
tions before such a difference in vertical stratification 
can be established unequivocably. 
Three scrubwrens, Yellow-throated, Wl1i te-browed, and Large-
billed occur in temperate rainforests in Queensland and New 
South Wales. The Yellow-throated Scrubwren (re1ative ta~:.;al 
length 0.410) is terrestrial (Galbraith and Parker 1g6g, 
McGill 1970) and the Large-billed Scrubwren (relative tarsal 
length 0.354 - 0.362) is arboreal (Frith 1969, Galbraith and 
Parker 1969, McGill 1970, Slater 1974). Apparently, the White-
bowed Scruhwren occupies 8n intermediate position. In 
Tasmania only two scruhwrens, Brown Scruhwren an~ Scrubtit, 
occur if indeed the Scrubtit is a scrubwren (see Ch8pter 8.5). 
TABLE 37. Vertical stratification of the Golden Whistler 
. 
and White-browed (Brown) Scrubwren in temperate 
rainforest in Queensland and various Tasmanian 
habitats. 
LOCALITY HABITAT 
---
N FREQUENCY % 
HERB SHRUB TREE 
GOLDEN WHISTLER 
Tasmania Dry sc·lerophyll (summer) 4184* 1 18 81 
(winter) * 5 63 II II 4412 32 
wet sclerophyll 19 0 10 90 
Queensland Temperate rainforest 20 5 25 70 
WHITE-BRO WED ~BROWN2 SCRUB WREN 
Tasmania Dry sclerophyll (summer) 5489* 97 3 0 
" " 
(winter) 2572* 99 1 0 
-wet sclerophyll 237 87 13 0 
Mixed forest 56 89 11 0 
Temperate rainforest 30 77 23 0 
Queensland Temperate rainforest 20 65 35 0 
1rasmania Sub-alpine forest 78 85 1 5 0 
* Seconds, maximum 60 sec. per individual. 
143 
FIGURE 25a Vertical stratification of Brown and Tasmanian 
Thornbills. 
HERB 
TASMANIA 
* Brown Thornbill - dry sclerophyll forest (~onthly) 
x Tasmanian Thornbill 
• Brown Thornbill - temperate rainforest 
* Brown Thornbill - subtropical rainforest 
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The Brown Scrubwren is terrestrial and the Scrubtit arbore,ql. 
On the face of it, this appears to be a case of two species 
on an island replacing three mainland species. However, this 
may be an oversimplification because the Large-billed Scrub-
wren does not appear to have the large bark foraging 
component of the Scrubtit and the wet habitats of the Otway · 
Range only supp'?rt one scrubwren, the White-browed (Emison 
et_£]:_. (1975), Wheeler 1967). Possibly the small area of 
temperate rainforest (500 ha) and wet sclerophy11 forest 
(originally 15,000 ha) has behaved as a habitat island as it 
is isolated from other areas of similar habitat. The situation 
in Tasmania is complicated further by the absence of rnainlrind 
specialist bark feeders into whose adaptive zone the Scrubtit 
has moved. 
There is considerable nifference in the height distribution 
of the Brown Thorncill (Figure 25). In Tasmania it uses all 
three vegetation layers although there is considerable 
variation from month to ~onth. In Queensland it is lar~ely 
a bird of the shrub layer rarely venturing into the canopy. 
The height distribution of the Que8nsland Brown Thornbill is 
closer to that of the Tasmanian Thornbill although the latter 
has a small canopy feeding co~ponent. Keast (1970) noted a 
similar difference in height diFtributian between Tasm2n~an 
and Victorian Brown Thornbills. He attributes this to 
increased ecological versatility of Ta.sP1anian Brown Thornbills 
in the absence of canopy feeding Striated and Little 
Thornbills. This seems an oversimplification because mainland 
Brown Thornbi1ls occur in different habitats in dif.fE;Tent 
localities (Table 38) and the other thornbills ao not occur 
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TABLE 38. Habitat preference of the Brown Thornbill. 
HABITAT REFERENCE 
Queensiand - Rainforest and open forest. Wheeler (1973) 
Macpherson Rangeo 
New South Wales - SignifQcant association Kikkawa (1974) 
northern. with tall wet formations, 
present in tall dry 
formations. 
A.C.T. Wherever there are trees Frith ( 1 9 6 9 ) -
with a few shrubs. 
All types of forested Wheeler (1967) 
country. 
Victoria - Wet sclerophyll forest, Emison et al. 
-----
Otway Range I dry sclerophyll forest, ( 1 975) 
woodland, heath communities, 
pasture. 
South Australia Wooded areas of greater Condon (1968) 
density. 
Tasmania Dry sclerophyll forrest Ridpath a:nd -
Moreau (1966) 
General Rainforests and moist McGill (1970) 
forest country generally, 
wherever undergrowth and 
ground cover are plentiful. 
Rain forest 1 dense moist Slater (1974) 
eucalypt forest. 
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co~monly in all habitats. For example, Little Thornhi11s 
are absent from r2inforest in southern Queensland and northPrn 
New South Wales anr'l t1:.e StriRted Thornbil 1 is far froT'1 coTl'rnon 
in this habitat. To some extent the height distribution o~ 
the Brown Thornbill in Tasmanian hRbitats is due to the 
sparAeness of the shrub layer. 
6. 4. 4 FE};;DING BEHAVIOUR AT TTJ::SLAWALLAL 
Li~itea datR on fora~ing behaviour were obtained in 
tempP.rRte rainforest at TullRwallal (Table 39). 
The most significant observation was the a~sence of aerial 
' feeding. Two flycatchers were comr~on but both obtalnef. 
invertebrates from thF? veget~>tion : the f3l_~_~1{"-f2cer_ Vr:i-r.-<:rch 
foliage ~na from b2rk (inclu~ing litter). The si~ilari+y in 
feedinf, behaviour was only Ll.2 per cent which su~~ests th9_t 
a real difference dces exist in spite of the limited num~er 
of observations. Neither species occurs in tem~erate r~in-
forest in T'2,sP"ex.ia where the corr.rrion fl_ycp.tcher is t'rie Grey 
Fantail. Thi~ Ppecies does occur in the temperate rain-
forests of po1.lthern Queensland and northern New South Waler: 
but a.t '.'..: ·~_lavr8.1lal I found it to be uncorinion and =:-1'.'f?at1y 
outnurnber~c'l by the Ru£'ous F2.nta.i 1. In T?.PP18nia, the Gr8y 
Fantail obtainP a ci~nific~nt part of its fooa ~y aeriR1 
h3''.'king in 2.:-! l h.1bi t.:==tts although it Ci oes hover-R"l e:m l_:L"lrs 
tt.e Black-f2.ced ~·!onarch .9.nd Rufou.s :P2nt2.i1. 
foJi~ce rl~an~r at the time of ~y visit aJthou7 h it di~ 
i--- , ----- ----1~-, ~~-=;.~~~~~~:~~ j~-;.;---L--..--C--1 
·-·-
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obtain some (3 per cent) of its food from bark. The proportion 
of food obtained from the foliage is greater than is the case 
with Taemanian thornbills, see Table 28. 
Cri~son Rosell~s were numerous in te~perate rainforest 
at TuJ_lawallal where they were feeding on beech catkins in 
the canopy. 
6.4.5 SUBTROPICAL RAINFOREST AT BIHNA-BURRA 
Li~ited tine was spent in subtropical rainforest and few aata 
were obtained. For completeness, vertical stratification data 
are given in Table 40 and feeding behaviour data in Table 41. 
The height data fer the Brown Tho~nbill h~ve bssn inclu~2a 
in Fi,1_3;ure 25. 
Snough feeding data were obtained for the Pro~n Thor~bill 
to allow a comparison to be ~ade between it's behaviour in 
subtropical and temperate rainforest (Table 42). Feeding 
behaviour in the two habitats is si~ilar (81 per cent 
. . - . + ) s1m1J_ar1 ,;y • 
6.4.6 C0'.1TPAHISON OF THE AVI4'AUNAS OF SUBTROPICAI, AJ{D 
T?~~I0AL R~IN~OR~ST 
Ki!{ka1"2 (1 qFs) list;s 53 species as being assoC'i8ted "Ji th 
tropical rainforest (complex mesophyll vine forest and/or 
mixed mesophyll vine forest) in northern QueenPl2nd. Q? 
th0ne, ?6 (49 ~er cent) occur in oubtronical r~inf0r0st i~ 
pouthern QuAenPle.nd anc1 northern T\TPiN South We.1,.,.s. 0nl:v ni_nr:i 
1-3 
> 
tu 
1::-1 
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TABLE 42. Comparison of f~raging behaviour of the Brown 
Thornbill in subtropical and temperate rainforest 
in southern Queensland. 
FEEDING 
ZONE 
No. of observ-
ations 
Air 
Ground 
Herb 
Litter 
Trunk 
Branch 
Twig 
Foliage 
FREQUENCY % 
SUBTROPICAL RAINFOREST TEMPERATE RAINFOREST 
65 60 
2 0 
8 0 
0 0 
0 0 
11 3 
0 0 
9 8 
70 89 
152 
1 53 
The latitudinal distributions of the 26 species occurrinf: 
in northern Queenalana tropical rainforest ~nd .in 8Ubtropical 
rainforests in southern Queensland and northern New South 
\Vales fall into the following brog_d categories : 
1') All eastern .AuPtralia and T::lsmBnia (6 species) 
Brown Gosh2.wk, Sulphur-crested Cockatoo, Shinj ng Bronze 
Cuckoo, Spqtted Owl, Tawny-Frogmouth, Silvereye. 
2) All eastern Auetralia except TqsI112nia (4 s-pecies) 
Kookaburrs, Rufous FPnt2j_l, M:istletoe-bira, Rer'l-brorred 
:B'irich. 
3) ~~stern AuPtralia east of Port Philip B2y (4 spPcies) 
Brush Cuckoo, Eastern Whipbir0, Large-billed Scrubwren, 
Spaneled Drongo. 
4) Central eastern Australia (1 species) 
Pale Yellow Robin. 
5) North-eastern Australia (11 speciee) 
Brush Turkey, Red-cro1vni:::d Pi~eon, Purp1-e-~rownF-d Pi(i:Pon, 
Brovim Piceon, Green-winp;ed Pigeon, Noisy Pitta, Yel1ow-
eyed Cuckoo-shrike, Varied Triller, Spectg_cled r.r,omirch, 
Rufous Shrike-thrush. 
Thus, of the 73 spr;cies recoraed in subtropical rainforP.st 
in northern New South Wa1Ps 2nd southern Queen2land (Appcnn_ix 
2":3) only 11 (15 per ct=mt) _RPfiP-ar to hg,ve To-rresiPTI ori~i1-:=-, 
i.e. those in cRte~ory 5). Several of these, e.g. the pieenns, 
cg_n be cl3 ssecT as 'super-t:r.'8.rnps' (Die.r,ond 1 g74) which 2re 
good, if not permanent, colonists. 
6. 4. 7 COl-JPARISON OF 'I·Hc;; AVIFAUN1\.S OF TBMFERA 7E AJ\fD TROPIG '·I, 
RAINFOH"S;ST 
The nine species that occur in both tPmper2te rainforc~t in 
northi=::rn New South Wales and-southern Queensland and in 
tropical rainforest in northern Queensland can be treated 
similarly : 
1) All eastern Australia and Tasmania (3 species) 
Shining Bronze Cuckoo, Spotted Owl, Silvereyeo 
2) Al~eastern Australia except Tasmania (1 species) 
Rufous Fantail. 
3) Eastern AuRtralia east of Port Philip Bay (2 species) 
Eastern Whipbird, Large-billed Scrubwren. 
4) Central eastern Australia (0 species) 
5)' North-eastern Australia (3 species) 
Brush Turkey, Brown Pigeon, Noisy Pitta. 
Only the three species in category 5) have an undoubted 
Torresian origin and, of these, the Brown Pigeon and Noisy 
Pitta probably are 'super-tramps'. There can be little doubt 
I ,J 'f-
that most of the species occurring in Australian temperate 
rainforests originated (see below) in south-e::i.stern Aust:r2,lia. 
Similarly, ~any species occurri~g in subtropical rainforest 
in northern New Sou~h Wales and southern Queensland originated 
in south-eRstern Australia. The undoubted affinities 
between the avifaunas of these habitats and that of temperate 
rainforest reinforce this conclusion. 
sever61 species occurring in both subtropical ana trovical 
rainforest8 have a widespread distribution (cate~ory 1) above) 
which includes both the pre2ent ~ay Bassian Rnd Torresian 
regio~s. It is not sug~ested that t~ese species 0riginatod, 
in the sense that they beca~e distinst fro~ other ponulationR 
at the specific level, in south-e~stern Australia. However, 
it cnn be postulatea that these specieP were presPnt in sonth-
eastern Australia at the close of the Pleistocene. 
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For a species to have ori~inated in south-eastern Auetralia, 
a population must have been isolated in a refuge in the area 
during the late-Pleistocene and/or early-Rec8nt. As conditions 
'improved' some time -after 10,ono B.P. theseRpecies spre8o 
out until their expansion was stopped by ecoloeical barriers 
or co~petition from other species. Such isolation and 
radiation may or may not have-involved some degree of 
speciation. 
6. 4. 8 cm1~1V!UNITY STRUCTURE 
The comJ'Tlunity structure of teTTJperate rainforest in Queensland 
was derived in the same way as was that of northern Ne~N 
South Wales. The relevant data for the individual species 
are as given previously (Appendix 21) or in Appendix 23 for 
sp:=cies not occurring in northern New South Wales. The 
derived co~~unity structure is shovm in Fieure 26. 
The methods used above were used to derive the COTTJJ'Tlunity 
structure in temperate rainforests in New ZealRnd. D~ta on 
feeding behaviour were taken from Goodwin (1967), Newton (1q67)~ 
Oliver (1955) 2.nd Fa.118. ~! __ al. (1966). 
The corn..~uni ty structure for North Islm1d ter'per2te r::iin-
forest is given in ~igure 27. 
The com~unity structure in the teT11D 0 rate rainforePtP of 
th~ South Is1Rnd is Rsse~ti::illy the PAJ'Tle exc8pt that three 
specie8 are 2da ed and a further r:necles, the ·11hi -t.:ehe8.n ~ is 
replaced by a closely rel2ted species, the Yellnwhead. ThP 
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FIGURE 27. Niche structure in temperate rainforest, North 
Island of New Zealand. 
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-~· FIGURE 2 7 Community st.ructui:.e in temperate rainforest, New Zealand North Island 
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N.Z. Pigeon 
Tui 
Bellbird 
Long-tailed 
Cuckoo 
Shining Cuckoo 
Robin 
Pied Tit 
Fantail 
Kiwis 
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) 
) 
) 
) 
) NOTE 1 
) 
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Bill 28 mm ) NOTE 2 
Bill 14.8 mm) 
Bill 24 mm ) 
Bill 10.S ) NOTE 3 mm ) 
) 
) 
) NOTE 4 ) 
) 
Bill 130 mm ) 
Bill 22 mm ) NOTE 5 ) 
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Bill 44 mm Also eats seeds and fruits 
Bill 11 mm NOTE 6 
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NOTE 1 
NOTE 2 
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Chaffinch eats more insects than Redpoll and feeds more on the 
ground. Redpoll takes seeds on plants more. The Parakeet 
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takes a wide range of vegetable matter, including seeds, fruits, 
leaves, and buds: assuming it be the smaller species it has a 
longer bill than the Red poll (16 mm against 8. 4 mm, difference 62%). 
' The N.Z. Pigeon is more fungivorous than the other species. 
Bill length difference 62%. 
Bill length difference 78%. 
The Robin essentially is a ground feeder whereas the Pied Tit obtains 
much of its food from trunks and branches. There is also a 
difference in size - bill length difference 47%. The Fantail 
obtains much food by hawking, 
Bill length differences : Kiwi - Blackbird 142%. 
Blackbird - Hedge Sparrow 59%. 
Hedge Sparrow also takes seeds and Kiwi is nocturnal. 
Bill length differences 120%. The Kaka has a specialised bill 
enabling it to obtain the larvae of wood-boring insects. 
The Whithead obtains food on trunks, branches and in the canopy. 
The Silvereye is a foliage gleaner which also eats fruits and 
nectar. The Grey Warbler is also a foliage gleaner but obtains 
a lot of food by hover-gleaning. Bill length differences: 
Whitehead 
Whitehead 
Grey Warbler 
Silverey 
24% 
9% 
Grey Warbler - Silvereye 33% 
com~unity matrix of Fieure ?7 will serve the South Island 
eoually with the following amendments : 
1 ") A new ea tegory 'Orrini vore' is added in which the WeJ<-a c:inn 
Kaka belong. The Weka takes invertebrates, vertebrates 
and seeds on the ground. The Kaka feeds at all levels and 
also takes carrion. 
2) The category 'Invertebratei - searchers' becomes as shown 
in Figure 28. 
(The Weka and Kaka may not strictly be birds of temp~rate 
rainforest. Possibly they occur on the forest edfe or enter 
temperate r~inforest from other hahitets) • 
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.Some nur''eI'iC'al Clata are gi,ren by Gr:i.v~tt (1971) fc·r fo::'C'c:st 
(including T-Jot£:2f.J[U§.) speciss on IJittle Barrier Islar.d, 
Hauraki GuJf, Northl2nd. These data are presented in Appenaix 
25 for vertical stratification and fee~ing behaviour as 
partial community overlap rnatr1ces. They confirm the community 
structure of Figure 28. The only overlaps in feeding behaviour 
that exceed 70 Der cent in Appendix 25 are fot the Tui 
Whitehead and Sti tchbira - Grey Warbler s}Jecies pai Y'S. 
Ho~ever, the overlaps in vertical Ftratification foT these 
species pairs are 56 ana 34 per cent resp~ctively, neither of 
which exceeos 70 pe:r::' cent. ThiP. proviar~s adilitional 
justification for the sequential approach to deter~ining 
corr.rnuni ty structure r'l eve loped in Chapter 5. J". 
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FIGURE 28 Community matrix for temperate rainforest, New Zealand 
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SEARCHERS 
NOTE A. 
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South Island - other categories as far North Island (Figure 3.5). 
plus "Omnivores" (see text). 
GroundtLarge---Kiwi ) 
) 
Medium--Blackb ird ) As in Figure 'Jiib 27 
) 
Small--- Hedge Sparrow ) 
Bark Trunks--Rifleman Bill 10.8 mm ) 
LBranches Br:~.- Creeper ) Bill 8.5 mm ) NOTE 
) 
Bark & , ) 
Foliage Yellowhead Bill 12.5 mm ) 
Foliagel Large--- Silvereye Bill 11. 2 mm 
NOTE 
Small--- Grey Warbler Bill 8 mm 
Rifleman and Brown Creeper would not be expected to coexist by size 
difference (Bill length difference 24%.) Rifleman feeds more on 
trunks, Brown Creeper on branches. The Yellowhead also feeds on 
branches where size difference should permit coexistence with 
Brown Creeper (Bill length difference 35%). 
The Grey Warbler is significantly smaller than both Silvereye and 
Y~llowhead , the bill length differences being 33% and 44%. The 
S1lvereye and Yellowhead are the same size (bill length difference 
11%). The Silvereye is nomadic and an opportunistic breeder and 
also eats fruits and nectar whereas the Yellowhead is sedentary 
and also takes invertebrat1!s from bark. 
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B 
i tlU 
AUS TRAIJ T i\.N T"SI'1P~RATE RAINFO:S.EST C0 11ff~~UNITI:;<;S : 
---------------------------------------
FEECH FOR:BSTS 
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J.1 INTRODUCTION 
In the first part of this chapter the avifaunas of the 
various~ Australian rainforests are compared. In the second 
part Cody's (1974) idea of parallel evolution in beech 
forests is explored. 
7. 2 _AUSTRALIAN TEI·~PERATE RAINFORJi:ST COM!HJTH'I1IBS 
7.2.1 NUMBERS OF SPFiCIES 
Because temperate rainforest exists in Australia a.s a m1rr,h2r 
of isolates surrounded by a 'sea' of different habitat, it 
is tempting to apply the theory of island biogeography 
developed by MacArthur and Wilson (1967). On this theory, 
the number of species on each island is determined by isla!ld 
area and distance from the source r8gion. 
It is iIT'rnediat1?lv annarent that the familiar nul'1ber of 
t • .... L 
species - island area relation does not hold. The area of 
temperate rainfofest in Tasmania is considRrably greater 
than areas of this hRbitat in northern New South Wales and 
southern Queensland (even if these isoJated areas are 
carnbine0), yet Tasmanian rainforest has significantly fewer 
species. 
This C8n be explained easily : te~p8rate rainforest aoes 
not have an unique avifauY).a in Austr8lh1 and v1ou1n not he 
eyuecten to act as a habitat island. How then c2~ t~e 
differenc~s in the nu~h0rs of hird spcci~R inhahitinf 
te~perate rai~forests in different localities b~ expl~inP~ ? 
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Recher (1971) has illustrated how the nurnber of bird species 
increases as one moves towards the equator along the better 
watered eastern part of Australia. Fieure 29 is a plot of 
number of species against latitude for areas of temperate 
rainforest in Australia and New Zealand. A straight line 
can·'· be fitted to the points. There is no evidence that isl.and 
effects have resulted in Ne~ i~aland temperate rainforests 
having fewer species than are found at comparable latitud~R 
in Tasmania. However, island effects may have been swarnpea 
by the introduction of exotic species which can be regardPd 
as recent colonists. Further, some endemic species have become 
extinct, but it is not known to what extent man has been 
responsible for these extinctions. 
We have no information as to the nmnber of species in 
temperate rainforest in New Guinea. Extrapolation of the 
number of species - latitude rel8tion predicts that New 
Guinea temperate rainforest should have about 70 species. 
Rose (ms.) sugeests that 72 species occur in temperate 
rainforest et Wau. ThiE" predicted value will be a minimum 
total because it does not allow for sp~ciation in isolation 
in New Guinea, as illustrated by the birds of paradi~e of 
the [enu s E_aroti§:. ( Schodd e and ]VTcKean 1 g7')). 
The rl:>e.Pon why the number of bird species sho1Jld i:ncrea Pe 
towards the eq_uator, which is ri. r;enera.l phenol'T\enon (Fischi:::r 
1960), ~r0bably iP connected with ereRter pro~uctivity 2nd 
lesPer harPhnees of the environment RAPOciatea with ~esP~r 
seaPonal chan~e ne~rer the enua~or. 
100 
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FIGURE 29. Variation in number of species with latitude 
in southern hemisphere temperate rainforests. 
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7.2.2 cmrmJNITY STRUCTURE AN]) FOOD-HABITS 
The food-habit distributions of species inhRbiting temperRte 
rainforest in Tasmania, New South Wales, Queensland r.ind the 
North and South Islands of New Zealand are compared in Tables 
43 and 44. In Table 43 species relying on two ki~as of food 
are alloc~tc~ one half speci~~- to each of the kinds of food. 
In Table 44 such species are allocated onespecies to each of 
the kinds of food. In this way, emphasis is placed on the 
numbers of species that rely, wholly or partly, on each 
kind of food. It is clear from Table 44 that the main 
difference between Australian temperate rainforests is the 
Iv 
increa8e in the nurr!bers of frjgivorous and insect1vorous 
species with decreasing latitude. 
_ The avifaunas of Tas~anian and New ZealRnd temperate 
rainforests are essentially si~ilar both in total numt~r of 
species and food-habit a istri bution. In the propo::-tio:n2.l 
~istribution of food-habits (Table 43) the ~ercentaee 
similarities are : 
Tasmania - North Islpnd 
Tasmania - South Island 
North Island - South Island 
91.5 % 
g5.0 % 
91.7 % 
Within Australia (including Ta8mania) the ratio of sR2rchers 
to pursuers is 
Tasrrani3. 2.0 
New South Wales 2.1 
Queensland 3.0 
These vc:i.1ues can he i~terp"P.tPd in the followin~ 1•:0y : 
1-:'3 
lt> 
to 
- - ----·--- ---------· t:-t 
t:x:l 
~ 
~ 
• 
TAS NSW Q'd NZ- NZ-
NI SI 
:F'OOD-HABIT 
s % s % s % s % s % 
?\' P" @ 1-3 bj 
..... !l> !l> 0 
::i rn CD rn 0 p, Ii s p, 
rn o' CD Ill I 
CD ::i P" 
0 CD 11> ..... Ill 
I-I) ::i Ill o' 
rn ::i I-'• 
I Frugivore i 2.4 3 8.8 5! 13. 8 1! 7.2 1! 6.3 I 
I I Graminivore 1! 7.2 1 2.9 1 2.5 2 9.5 2 8.3 
I Nectci.rivore 1 4.8 1! 4.4 1 2.5 
1' 4.8 1 4. 2·, 
I , 
I 
Insectivore 14 67.6 24! 72.1 28! 71. 2 14! 69.0 15! 64. 6 
1-1) Ill td c+ 
0 f-1 CD Ill 
0 ,I-' () ~ 0. 0. 0 ...... I-'• 
• () CD en Ill CJ) !:2: c+ 
c+ (ll Ii 
CD Ii ~ I-'• 
0. CD o' 
f--1 N s:! 
l\lli-' I-'· CD c+ 
CD Ill ...... 
I r.a f-1 0 
!l> ::i 
m 0 ::s 
Carnivore 2 9.5 2 5.9 2 5.0 2 9.5 2 8.3 
td ::3 0. 0 
(t) I-I) 
() c+ c+ 
Omnivore 2 9o5 2 5.9 2' 5.0 - - 2 8.3 
I-'· :ii (!> o' 
CD 0 :3 ...... 
rn td Ii 
~ CD 0. 
c+ ..... Ii rn 
TOTAL 21 34 40 21 24 0 g. Ill c+ I-'· 
m 
[')) Cl) ::i 
() 0 Ii :i::.. 
l:l" I-I) Ill s:! 
I-'• CJ) 
0 1-1) ::i c+ 
I-I) 0 I-I) Ii 
0 0 Ill 
c+ 0. Ii f-1 
P" CD ...... 
CD I-'• rn !l> 
c+ c+ ::i 
rn .. 
• 
.....L 
(J\ 
l. • .Yl 
TABLE 44. Proportions of species relying to some extent 
on each kind of foqd. 
KI~ID OF FOOD TAS NSW Q'd N.Z N.Z. 
N.Is. S.Is. 
Fruits 1 ,sra 5 
-
7 2· 2 
Seeds 2 2 2 3 3 
Nectar 2 2 2 2 2 
Invertebrates 17 F"" 28 ..tP= 32 18 18 
Vertebrates 2 2 2 2 2 
Omnivores 2 2 2 0 2 
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2nd the dif~erence in the number of species is a direct 
consequence of the differenr.e in latitude. As new species 
are added, the ratio of searchers to pursuers remains 
constant. The Queensl-and formation is warm temperate and this 
opens up new niches for searchers, particularly thoRe th~t 
obtain food on or close to the ~round (see below). 
7. 2. 3 NICHE STRUCTURE IN AlTSTRAJ1ASIAN TBMJ?ERA 'I1B RAI1'!JrOREST 
A co~parison is made in Table 45 between the ~iche structures 
in tP~perate rainforest in Tasmania, New South Wales and 
Quer:msland. The classification of niches used is that a evised 
by Cody (1974). ThiP particular claesification was adopted 
so that co~pArisons could be mad~ in a fol1owin[ Gsction 
(Ch2nt<=:" 7. -:z:) •ui_th nj che structures in So1Jth Al""r::ricc:.n 
~0tb_ofa.:i;u~ fore s-t c>nd northern hem Lspbere Fap:us forests •. 
Table 45 shows clearly that the ~ain difference is the 
addition of species with decrearing latitude. It also Rho 1 ~.rs 
that the Tas~anian species ass 0 mblage persists with few 
changes throughout AuAtralian tP~per3te rainforests, 
Other points shown by TB.ble 45 are 
1) Three ::-pecies (Fan-tailed Cuckoo, Rz:c1 (=Ye1Jow) 1112.ttiebirn, 
Spotted Pardalote) that are included in te~perate r~in~orest 
ass 0 mblee;es in Queensland and. New South i:Valee ocr.ur 
co~Monly ih Tasmania but not in temperate rainforest. ThPy 
have been recorded in temper8te rainforest (Chept~r 3.2). 
Their abennca ~uqt he attrihutea to lack 0f ~uitable niches 
in TRS~Rnian rainforest. 
2) The only eviaPnc~ for possib1e sneciation in temperatP 
r8inforest is provided by the ppecles pair Su~er~ LyrPhira/ 
.. 
NICHE 
1. Sallying 
flycatchers 
3. Foliage 
insectivores 
Canopy 
4. Foliage 
insectivores 
Understory 
QUEENSLAND 
Grey Fantail 
Rufous Fantail 
Black-faced Monarch 
Golden Whistler 
Silvereye 
Brown Warbler 
Striated Thornbill 
Spotted Pardalote 
Lewin' s H' eater 
N'. S. W. TASMANIA 
Grey Fantail Grey Fantail 
Rufous Fantail 
Black-faced Monarch 
Rose Robin* Pink Robin* 
Golden Whistler ,Golden Whistler 
Silvereye Silvereye 
Brown Warbler 
Striated Thornbill Tasmanian Thornbill* 
Spotted Pardalote 
White-eared H'eater 
Olive Whistler Olive Whistler Olive Whistler 
Tasmanian Thornbill* Brown Thornbill Brown Thornbill 
Large-billed S'wren*Large-billed S'wren* 
White-brewed S'wren White-browed S'wren Brown Scrubwren* 
5. Insectivores- E. Yellow Robin* E. Yellow Robin* 
Rose Robin* ~ Pink Robin* 
Yellow-thro~ted 
H'eater · 
Branches, 
twigs Paradise Riflebird 
Crescent H'eater* 
6. Trunk 
surface 
White-throated White-throated ) 
Tree creeper Tree creeper )
0
Scrubti t 
Large-billed S'wren*Large-billed S'wren*) 
1. Trunks 
8. Ground 
feeders 
Yellow-tailed 
Black Cockatoo 
Bru~h Turkey 
Albert's Lyrebird 
Scaly Thrush 
Grey Shrike-thrush 
Yellow-throated 
S'wren 
E. Yellow Robin* 
Noisy Pitta 
Spine-tailed 
Chowchilla 
Eastern Whipbird 
Rufous Scrub-bird 
9. Raptors - Grey Goshawk 
diurnal 
nocturnal Spotted Owl 
10A Seeds & Fruit Crimson Rosella 
King Parrot 
Satin Bowerbird 
Superb Lyrebird 
Scaly Thrush 
Grey Shrike-thrush 
Yellow-throated 
S'wren 
E. Yellow Robin* 
Spine-tailed 
Chowchilla 
Eastern Whipbird 
Grey Goshawk ' 
Spotted Owl 
Crimson Rosella 
King Parrot 
* Grey Shrike-thrush 
Yellow-throated * 
H' eater 
* Qrescent H'eater 
Yellow-tailed 
Black Cockatoo 
Scaly Thrush 
Grey Shrike-thrush* 
Brown Scrubwren* 
Pink Robin* 
Grey Goshawk 
Spotted Owl 
Green iiosella 
Satin Bowerbird ? Brush Bronzewing 
Green Catbird Green Catbird 
1 QB Omnivores 
11. Nectar 
feeders 
12. Scavengers 
13. Brood 
parasites 
White-headed Pigeon 
Brown Pigeon 
Pied Currawong 
Eastern Spinebill 
Red Wattlebird 
Torresian Crow 
.!!'an-tailed Cuckoo 
Shining Bronze 
Cuckoo 
~ Split allocation 
Pied Currawong 
Eastern Spinebill 
Red Wattle bird 
.Q.9~ sp. 
Fan-tailed Cuckoo 
Shining Bronze 
Cuckoo 
Black Currawong 
Eastern Spinebill 
Forest Raven 
Shining Bronze 
Cuckoo 
(') f-'· 
..... ;:l 
Pl 
Cll 1-3 
Cll Pl 
f-'· Cll 
1-1, s 
f-'• Pl 
(') ~ 
Pl f-'· 
et Pl 
f-'· .. 
0 
~ z 
(!) 
Pl .. 
1-1, 
et (/) 
(!) 0 
t-j ~ 
c+ 
a P' 
0 p, 
..; 
'<I Pl 
I-' 
,...,. (!) 
~ rl.l 
\0 
-.1 Pl 
""'" 
;:l 
......,. p, 
1? 
(!) 
(!) 
;:l 
Cll 
..... 
Pl 
:::!· p, 
. 
z 
f-'• 
(') 
P' 
(!) 
>-3 
:<> 
b:I 
t-i 
L'xJ 
""'" \J1 . 
b:I 
f-'• 
t-j 
p, 
Cll 
'd 
(!) 
(') 
f-'• 
(!) 
Cll 
Pl 
5. 
;:l 
f-'• 
(') 
P' 
(!) 
rl.l 
f-'• 
;:l 
c+ 
(!) 
a 
'd 
(!) 
t-j 
Pl 
et 
(!) 
t-j 
Pl 
f-'· 
~ 
1-1, 
0 
>-;! 
(!) 
rl.l 
et 
rl.l 
O"I 
OJ 
,. 
. 4 
(J\ 
co 
Albert Lyrebirn. 
3) There is some evidence that some Tasmanian Ppecies occupy 
broader nichAs than their mainlann counterparts. The Pink 
Robin appears to occupy the niches of the ~ainland Rose 
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Robin and Eastern Yellow Robin, as suggested by Keast (1q70). 
The Brown Scrubwren appears to occupy the niches of the 
Wl1i te-browed. and Yellow-throated Scrubwrens. The Scrubti t 
appe2.rs to occupy the niches of the Large-billed Scrubwren 
and White-thro::ited Tree-creeper although the situation is 
complicated by the presence in TasmaniA of two honeyeaters 
with large bark foraging components which appear to have no 
mainland counterparts. That two species can replace a single 
species has been shown theoretically by IvTacArtbur and 
Levins (1967) .. 
1!...2._NICH"S_§.'.fii:lJ:QTTJRE_Alm _EARAI'.~ "SL ~VOLUTION IN 
BBECH FORESTS 
!Jody (1974) con1pa.red the niches of birds in so1J.th~rn 
hemisphere Nothof§:gus forests and northern hemisphere 
Fagus-£.cer._ beech-maple forests. In what fol low.s I have used 
Cody's data and have added data generated in the present 
study for te~perate rainforest in Queensl8nd and 
The full data are given in TabJ0 46 which inr1udes both 
species lists and the results of seven censuses, expres~0~ 
as proportions of the total census. 
r+, has already 1)een shown (Figure 29) that the n1 Hr'lY~"".' of 
species decre8::es \•:ith lati-tuds. It folJ ows th"t the nw·..,1-'·P"s 
of species included in each niche C8t 0~ory would not he the 
S8fr18 for each loca1i ty. Vfnen Ylich~s e.re group:::n, 8.S in 
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TABLE 46. Bird species and niches in north temperate Fagus-
'v. 
.. 
-· 
Acer in comparison to those of south temperate 
Nothofagus forests. 
. •..) ~ 
.~ ... 
- ------->----------------->------------~----
""~--.. ---- -- -- -------- -------;:;..----------.----__ ,;_,-,,_.,,~-,_,. ___ -_ ----------~~!--_-_-_-_-___ -_;_111=0===--~,__;';..-,.-~.:..: __ :j_·_-_---_-_-N=n=•=1-,_,-_,.-"-"-----l-----Q-11t_1_.N,·-,-,.-u-----·-l------,-,-,.-.,-.,-,-----·- ---------~l~L-;--- -----
'" ;1 • ... Sr' ly'11r tly1 altln r" Ht1'>flt1p.1lnr1Jh11l1rn OIJ7 l'h111nl111n1 phU1nlruru11 O.IJ') .,,1yornlHplm1lu. ~'-~.';fi,01 
' ~ ...1 t1N~ - medium - high Hu11ictrapa lalir1,>11lrla 0.01 Mut:1ricapa ~triata 0.01 h111ddonux virt.!llCLRU - -• i0:02 Rhl11lJura fullglno~n 0.04 
(RhlplJura ruflfro1111) 
H~in.1r1 In ~1~·1.m.•pri I 11 
(lol.hipl.lurn rulJM,lmn•a) 
P1t1trolcn rodllh'~mu,•r 
RhlplJ111'/I ful 11\,hlOrt.\ 
"l/J ll 0.05 
0.09 
t..lis~nla atblc"p"' " 1/2 • o.~o 
. ., .. ·":"7 '111111 11 np.1 I y .. 1111111 11111:) 0.01 Hu111(f1111(1 l1ypol1 t/Ul 0 02 { Ullll•jlllff vlnnn ' •* lf n~ ~ :E" --~_;~. Myforchu11 crinitua =.~ .::-.Q._;:(Jl ·~~~r,.;. --
.., ' 
Fol ta.r.c lns1...ct1vorea -
C11nopy 
high - ll'Cdlu!D - low 
FolL.1ge Insc: ... t1vores -
Undc.rstocy 
!n ... eC't.tv..irt.tt -
tvigs 6 branches 
:6 Trunk Surface 
7. tru...,ks 
(Do:.. lichon urbtca) 
Phylloscopus occtpltalb 
Phyllo"lcopus tLrdl1pt-a 
ALgitl111lc• Cdudatus 
Urospena squ1J111aicepe 
Cettia diphone 
Parus ater 
Parus atricopillia 
Parus variua 
Patuto major 
Sltta 1>uropaeus 
Troglodytes troglodytu 
Dendrocopus k tzuki 
Dendrocopus major 
Denarocopus leucotue 
Ficus awokera 
0.09 
0.03 
o.o~ 
0.08 
a.as 
0.01 
0 06 
0.06 
0 10 
0.04 
0.05 
0.05 
0.01 
0.01 
0.01 
Pl1yllottcopu11 eybilatrix 
l'iiyl loaopus colyblta 
l'h> l lo!>copus trocl1ilue 
Rt-gulue n.gulue 
Hipp.oltth ic:terina 
Sylvia bol"in 
b) !via .:itri ... ap1lla 
Sylvia COmin1mh 
Parus caeruleus 
Parue palustri• 
Puu1 maj.:ir 
Sitta E:uropaeua 
Cerchia epp, 
Troglodytes troglodyte• 
Dendrocopus major 
(J>rogne subh) 
0.02 Vireo flavHronu 
0.03 DLn11rolca CLrulea 
0 04 Piranga l r /tl1romc:le 
Dcndroics virene 
V lreo olivacea 
o.m Setophaga rutidlla 
0 07 Wilson1a citrina 
0.03 
0.01 
0.05 Psrus stricapillua 
0 01 Parus bicolor 
0 08 
0.03 Sitta carolinensia 
0.04 
0.05 
0 01 Dryobates pubescens 
Dryobates villosue 
Centurus ca.rolinua 
Dryocopus pileatus 
(Colaptes auratus) 
0.03 
0 01 
0.05 
0.02 
0.21 
0.11 
0.09 
0.03 
0.05 
0.02 
0 01 
0.02 
tlol1oua ochroct!'pll3l3 1111 1/2 :x 0, 10 h.unthh:a un .... -,ta 
ZosC..c>rop~ hteralia 0.07 (7o~terops lntcral ls) 
Par.Jolotus pun ... tatus 
H1•l1ph<Jga fowlnil 
Gr\.'"fgonc igata 0.05 
G..!r' gone n:oul~i 
Pachyu~phala pi;-storalis 
PachyCcpha la oliv.'.lcea 
Ac:anthiza pus1lla 
o.o~ 
0.01 
o.os 
0.01 
0.04 
0.08 
,. Sericornls magnicostris • 1/2 x 0 04 
Serlcornis frontalis 0.13 
Finschia novae seelandiae 0.03 Eopsaltria austr.:ilis * 
Mohoua ochrocephala* 1/2 x 0.10 Ptiloria paradiseus 0.03 
Ac:anthbitta chloria 0.14 Climacteris leucophaea 
Sericornus msgnirostris* 1/2 x 0.04 
Nestor sl?ridionalie 0.01 Calyptorhync:hua funereus 
Zostcrol'lR htcr'111S 
Pn.:11) .... ~ph.:J.l.1 P• .::toral 111 
Ac3nthiu ewlni.il • 1/2 x 
P:lc:hycephala olivacea. 
Acanthiz3 ewJngii • 1/2 :x. 
Seri.::Clrnis humiHs • 1/2 :x. 
0.10 0 12 
0 09 
0.13 
0 09 
0.05 
Petroica rodinogaster * 1/3 x 0 05 
Lichenosto:nus ilavlcollis6 l/2xo.02 
Phylidonyris pv:rrhoptera * 1/2 x 
0.18 
Spinuo b"lJ"b.:r.tt"B 0.01) 
lL:i .. ·n1a .:ilbh.o.!VS • 112 x 0.~0 
SylviornlthCICh)nCh••s 0 40 
JC't.11\Urii 
Aphrastura spinicau~a 0/15 
Anaeretes parulus 0.06 
Acanthorn.is magnus 0 05 Pygauhich.is albogul.:i.r1s 0.02 
C..05 Colluricincla harmonica * 1/2 x 0.04 Troglodytes aedon 
Lichenostourus flavicollis 1111 in x 
0.02 
Phylidonyris pyrrhoptera 0.18 
Calyptorhynchus funereus (Dendrocopus 11gn3rius) 
(Campephilus mcg.::] lanicus) 
Colopte'I picius 0.01 
11-~~~~~~~·l-~~~~~~~~-t-~~~~~~~~+-~~~~~~~~-~~~~~~~~~+-~~~~~~~~~-~~~~~~~~-t-~~~~~~---
0.02 Turd us fa lklJndU 0.04 
l 8 G:-ound feeders 
9. Rapco~s - noctt..rnal 
- divernal 
10. Seeds & Fruit~ 
0m .... ~voref0 
\ 11. '"lt.l tlYll[•"' 
Phasianus soer:-.IDerringii 
Turdus da1.m1a 
!urdus albir!cus 
iurdus chrysc.lau.!J. 
Erithacus cynne 
Erithacus i.kahige 
Otus scope 
Spiaetus ripalensia 
Sphenurus sieboldii 
Cnrrulus glandulus 
0.02 
0 01 
0 01 
0.01 
0 14 
0.01 
0.03 
{Bonasa umbellus) 
0, 10 Turdus migratorius 0 01 
0.05 Hylocichla mustelina 0.13 
:Ot1asianua colchicus 
r1J.dt s nerula 
.•Jrdus p.._ilomelus 
Frinsllla coelebs 
Embo?riza citrinella 
Erithacus rubecula 
Purnclla ciodularie 
0.12 P ipilo er) throphthalmus 0.01 
Strix aluco 
(Buteo buteo) 
(Acclpl'. ter nisus) 
O. 01 Seiurus durocapillus 
0 07 Seiurus montacilla 
0.02 
Strlx varia 
(Buteo Jamaicenais) 
0 08 
0.01 
Chloris chlorh 0 01 RichmonJena cardinalie O. 03 
Carclnclio canna~in3 "P lfod\'mt>les ludovlc:1anu9 
Coc~othr1ui::rcs coccoth.raustes P (Co.:c.)zus crtstatus) 
Colu!'l'>a p"lll\lmbus 0.04 (Cocc>zus £11llericanus) 
Columba o~n"lq 0,01 
OrlC"lus Ot"!C'lus 0.04 
Garrulus glandariu111 
~:-<:~·~t 
-
(Aptery" australis) 
Gallirallus austcalis 0.03 
Turdus merula 0.03 
!urdus p.._llooelos 0.02 
Hiro alJStralls 0 05 
Fringilla coelebs 0 04 
Prunella modularis 0 01 
Petroica macroc:ephala 0.09 
'Unox novaeseelandiae 0.01 
(Falco novaescelandi.ac) 
Cy"4!orhall'phus auriceps 0.08 
Carduclis fla••unc.l 0,04 
Hcmlphaga novaeseelandlae 0.02 
l'rostlic;ra<lera novo ... sc.cl3ndlac 0.04 
Alectura lathllmi 
Henura alberti 
(Zoot ... era dauma) 
Colluricincla hannonica 
(Sericoinis c:itreogularis) 
Eops.lltira auscra.lif> * 
Pitta versicolor 
(Onhony'l telr.!l'inckU) 
Psophodes olivaceus 
Atric.hoinis rufescens 
Ninox nc.vaeseelandlae 
Acclpter novaehollandiae 
Platyc.ercus elf'i;;ars 
Alisterus 9c.apularls 
(i:'tilonorhynchuli violaceus) 
,\ilurocdus c.ra~'>iro~tris 
COluMha leucomc la 
Hacrc::iy~1a a!l"boincnsis 
Strcp.!ra gracullna 
0,04 
0.10 
0.15 
0.01 
0 01 
0.01 
Ant11Drnis 111Clanura 0,08 Acanthorhyncl1u.'i tenulro'itris 0,0'.l 
(Anthoi.hili...rn carunculata) 
Zoot bE":"t daw:i.a 
Colluric1ncl3 harn:.ont.ca * L/2 x 0,04 
Sericor 1 s htm'1l19 • 1/2 x 0.05 
Petroic:.:i. rodinogaster • 1/3 :x Q,05 
Ninox novaeseel3ndiae 
Ac:c.ipiter novaehollandiae 
Plat10.ercus caledonicus 
Phape e legan.'.l 
Strepera fullginosa 
0.07 
0,08 
Pteroptochos tarn.ii 
(Sclerorchilus ru\;Jecula} 
Seytalopus t:agel1.Jnic.us 
Bubo vit'ginia.nus 
Milv.ago c.hicango 
l"llcroslttace ferr.agine:l 
Col~b.i araucaoa 
Curacus cur.Jell!> 
o.o .. 
0.04 
0.02 
0 02 
0,02 
c 10 
' ·~--1------·----~~J 
Acanthorhynchns tenulrostr ls 0.07 SephanoiJ1.s s1...phi.nold1.11 o.o:. I_ 
,'(t .. 
,-~----~-----'--------------~-----~--------·-~-------',~'°c--="~,~--.------·-·------1--------------;--·------------l--------------, ~j 12. '>r11...-111i..cr==j~ _c"_'_v_"'_c•_'_'•_• ____________ ~~-""._'_'•_•_•_"_'.•_> ___ ~·-_,_._._~'_; .. :;~;.-- l C --~~~~~. ~~~n~~~-----~~:_- _'_••_•_•Y_r•_a~r~-~---.-~ ~~J. :I:,, 
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;11 l\~o•••ll'1rn1'll•"' lll•'•11l11MMlllll'l\l\lll ...... ?' I ) l tJ 001 ~ 
•
1 
-' ~"' <.~ t1iryRncoccyx hn l1\11t1 0.02 (C.uculun pyrrho11hn11111j Chry1101.011.yx uc ui.. • ,: • 
• 
i · . ' ·_;'5 hulyumnltt L11IL1•1111Ju 0.01 (C11y•m1•ot.ryx 1111 111111) 
.. )~ f 
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Table 46, ecoloe;ica.lly similar species are lurTJped. Within 
these groups the absence of species could well be compensated 
by an increased density of one or more of the other species 
within the group. If the forest has the same structure at 
each locality, it would be expected that each niche group 
would be occupied by the same proportion of individuals 
comprising the total census. This is investigated in Table 47. 
Similarities in niche occupation patte~ns, calculated from 
equation (9), are given in Table 48. 
Similarities in niche occupation patterns can be 
summarised as follows : 
Within Fag:!:!,Q_-Acer forests (3 comparisons) 72 % 
Within NothofMUS forests (6 comparisons) 70 % 
Within Australian Nothofagus forests 
(3 comparisons) 67 % 
Between Fag~§_-A_Ce!: and Nothofagus forests 
(12 comparisons) 65 % 
forests ( 9 compari~rnns) 
To provide a basis for comparison, the niche occupation 
patterns for three Tasmanian temperate rainforest sites are 
given in Table 49. These provid8 a mean similarity between 
Tasmanian sites of 86 per cent. 
All comparisons give similarities less than the within 
Tasmania 8imilarity. The within forest siwilarities are 
broadly si~ilar and are slightly greater than the between 
forest values. The simi1-a-rity between the' Chilean 3.nd 
Tasmanian ~otb:_Qf2@~ forests, 83 per cent 1 falls within the 
-------------- ·--·--·--·- ------- .... - ~- - -------~- -- ---- - - -- - -- - - --· - - -- --· - ...... ·-- - --- -- --- -- -------· -- ----- --- -- -- ----- - -- - ~ JAPAN DENMARK OHIO NEW QUEENS- TASMANIA CHILE NICHE ZEALAND LAND b:J t-i 
t.:r:J 
-+>-
1 Sallying flycatchers 11 6 8 4 5 11. 2' 10 -..:i 
• 
2 Aerial flycatchers 0 0 0 0 0 0 0 2: ...... 
() 
3 Foliage insecti- 17 9 31 12 15 17 23 ~ C1l 
vores - canopy 0 
() 
4 Foliage insecti- 17 12 20 5 26 15 15 () p 
vores - understory Id (ll 
::3 
5 Insectivores - trunks 13 14 7 8 3 8.7 6 () '< 
& branches Id 
PJ 
6 Trunk surface 9 12 2 14 2 16. 5 8 c+ c+ 
CD 
7 Trunks 8 1 4 1 1 0 0 ~ :::i 
Ol 
8 Ground feeders 20 37 23 27 14 8.2 12 I-'• 
:::i 
9 Rapt ors 0 + + 1 0 0 1 cr' CD 
(i) 
10 Seeds & fruits. 4 9 3 17 32 15, 14 () ~ 
Omnivores f-1) 
0 
11 Nectarivores 0 0 0 8 3 7 4 ~ CD 
Ol 
·12 Scavengers 0 + 0 0 1 0.5 3 c+ Ol 
• 
13 Brood parasites 0 0 0 3 0 1 0 
- -- ---- -
- ---------·-·----------- - ----- - .. ----- ·----
TABLE 48. Similarities in niche occupancy patterns in 
beech forests. 
'8 id 
ro ~ 
rl Cl:! ro 
~ ro r-1 .,; 
F-l Ql m i::: 
s:: ro l::'J ~ a:! d> 
a:! s 0 Ql e l""'i Pt •r-l Si: <O Cl.l ·r-i 
cd Q) ..s::: Q) g, et! ..s::: 1-:i i:::i 0 z E-! 0 
Japan 100 14 78 63 60 73 73 
Denmark 100 63 75 54 65 63 
Ohio 100 57 62 60 70 
New Zealand 100 60 74 67 
Que~nsland 100 67 70 
Tasmania 100 83 
Chile 100 
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TABLE 49. Niche occupancy patterns of three Tasmanian 
temperate rainforest sites. Niches as in Table 47. 
NICHE GORDON RIVER A GORDON RIVER B OLGA CAMP 
1 9 2.3 11 • 2 
2 0 0 0 
3 24 18 17 
4 16. 5 16.5 1 5 
5 13 12.8 8.7 
6 16. 2 -15 16. 5 
7 0 0 0 
8 4.7 3 .. 3 8.2 
9 0.5 1 0 
10 11 21 1 5 
11 6 12 7. 
12 0.5 0 0.5 
' . 
13 0;5 0 1 
SIMILARITIES : 
Gordon River A I Gordon River B 85 % 
Gordon River A / Olga Camp 89 % 
~~rdon River BI Olga Camp 83 % 
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range for Tasmanian forests. This suggests that the expectation 
that each niche group would be occupied by the same proportions 
of the total is broadly true. Cody (1974) recognises that 
deviations can be attri~uted to a) chanc~ effects, b) non-
correspondence of habitat, c) productivity differences, and 
d) historical factors (man's influence, island effects, 
introduced competitors and predators, etc.)~ 
An attempt has been made to allow for productivity 
differences by using proportional species totals rather than 
densities. Chance effects must be important and include 
inaccuracy of cenRusang (no census technique is 100 per cent 
accurate) and local effects of both place and timeo Historical 
factors are particularly important in New Zealand where a 
significant proportion of the avifauna consists of introduced 
species. Insufficient data are available to assess the 
importance of habitat differences. 
In spite of the above difficulties, correspondence between 
sites is sufficiently good to make the statement thet birds 
of disimilar Rffinitie~ Rnd origins have evolved adaptetions 
that enable them to occupy similar niches. For example, in 
the absence of 'NOodpeckers, the trunk niche has been occupied 
by members of the Cacatuidae that have evolved bills that 
enable them to obtain invertebrates from beneath the surface 
of trunks and branches. The tit Pc:iru§_ spp. niche of the 
northern hemisphere is filled in Australasia by species in 
several genera belonging to several families, including the 
Muscicapidae and Meliphagidae. 
TE~~~RATE EA1N~QREST_ArID_~H~~RI~IIT£_AN~ 
EVOT1UTION OF THE TASTi·~ A NIAN A VIFAUNA. 
---------------------------
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8.1 INTRODUCTION 
------------
No1hofagus undoubtedly is a very old genus and Nothofag~~­
dominated temperate rainforest a long-established habitat. 
The fact that no bird species is restricted to temperate 
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rainforest in Australia is odd and has proTTJptea this r~view 
of the probable history of temperate rainforest in ~2smania, 
the origins and the evolution of the present day Tasmanian 
avifauna and the relevance to theories of speciation 1n 
Australia. 
8.2 THEORIES OF SPECIATION IN AUSTRALIA 
The present day pattern of species distribution in 
Australia is explicable in ter111s of huTTJid refuges separated 
by arid areas. Tasmania is one such refuge although it is 
now separated from other humid areas 1'y Bass Strait. The 
main contributions to the theory of speciation in Australia, 
including those concPrned with the origins of the Tasmanian 
avifauna, are reviewed in chronological order. 
Gentilli (1949) 
Gentilli was o~e of the first t0 introduce the concept of 
hurriid refuges which have f.mhsequently forrnen the h;::i_Pis of 
theories of speciation in Australia. In reconstr.u.ctinf p::i!=Ot 
cli~ates, Gentilli ass~med that glacial periods wer~ w~t as 
well as cold. Under these conditione, temuerRte raiPfnreRt 
woulr'l be the d orriinant vegetation over !T'Uch of so 11thPi~n 
Austral i~3, includ ine; those :parts of the Tc=i PJTIRnir:m T1PTI i_ n PU 1:-ir 
not ~nvPred with ice or subject to periglaci2l a~tivity. 
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At some time after 20,ono B.P., as the climate became warmer, 
it became drier and forest habitats shrank, eventua11y 
breaking up into isolated refuge areas. Gentil1i envieaged 
a great arid period which reached its maximum about 10,roo 
B.P. Slnce then there has been some climatic amelioration. 
Gentilli recognised that speciation m~y be rapid for he 
wrote 11 •••••• the species which we now know have spread, or 
arisen and '·9pread, a.t a very rapid rate", i. e. in less th8.n 
10,000 years. 
Keast ( 1 961 ) 
Keast developed the first comprehensive theory of speciatio~ 
for birds in Australia. Like Gentilli, he assumed that 
glacial periods were wet. During arid periods relict 
fragments of humid fore8t acted as refuges, each isol2ted 
from its neighbours by arid zones that reached Australiq's 
eastern coast. Populations isolated in the refuges became 
species that radiated throughout Auetralia as climatic 
conditions changed and the arid areas retreated. Keast's 
theory, as it applies to Tasmania, is considered when his 
later papers are discussed. 
Brereton dnd Kikkawa (1963) 
These workers modified Keast's hypothesie by sug~esting that 
the refuees were semi-arid areas separated hy arid cnrri~0~s. 
(In Genti1li 's orip:irn'.3J_ noT'lenclature these refugps are rricTP 
likely to hnve been sub-~mid ~on~s separ2ted by s~~i-a~i~ 
and 8rid corridors. The climax vegetRtion of Genti1li'2 
sub-hurtlid zone is open wooc'lland whe:reas that of the semi-
arid zone is grassland). In this way Brereton and Kikkawa 
accounteo fDr the richnesfl o:f snecies in Australian woodland, 
including many species belonging to genera that do not 
contain rainforest species. Speciation occurred in the 
isolated woodland refuges. To account for the small number 
of rainforest species, Brereton and Kikkawa assume wholesale 
extinction during arid periods; a very slow rate of 
recolonisation by rainforest forms frorn New Guinea when arid 
conditions no longer prevailed; and the inability of wood-
lann forms to coloniRe rainfore8t because they are not pre-
adaPted to this habitat. 
Ridpath and Moreau (1966) 
Ridpath and Moreau also assu~ea that glacial ,periods in 
Tasmania were at least as wet as the present day climate. 
From a considerati0n of the habitat preferences of the 
Tc:=tsmanian endemic species, as then known, they concluded thr:it 
only one, the Scrubtit, could with certainty have withstood 
the full rigours of the last glaciation. They believe that 
most Rpecies entered Tasmania during the warming phase of 
the last elaciation, i.e. from 20,000 to 12,000 B.P., the 
latter date b~i~g fixed by the d~sappearance of ~he Bass 
Strait land bridge. Ridpath and Moreau reco~nise that hpcgupe 
of lbw teMperatures At the height of the last glaciRtinn 
many s~ecies of birds now present in Tas~ania would not hnve 
been able to survive. 
Keast (1·::no) 
In this pa1wr KeAst states: 11 [the contempor;r forPst t:1TPP~ 
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probahJy existed through the last glaciation (in Tasmani2]. 
This conclusion would indicate that there has been no T'la~or 
evolution of new avian habitats, just shifts in relative 
extent of' each. 11 He further states: 11 the Plore distinctive 
endemic species and races undoubtedly antedate the post-
glacial isolation of the island, when sea levels rose, and 
probably antedate the glaciation_ itself. The glacial period, 
when about one thirteenth of the island was covered by ice, 
• !OU 
and temperatures must have been severe, presumably eliminated 
many bird species. Temperatures were already warming and 
habitats expanding, however, prior to the isolation of the 
island about 12,000 years ago. Many of the major elements 
probably reached Tasmania at that time, and there has 
undoubtedly been a dribble of new colonisers ever since. 11 
Horton (1972) 
Horton attempted to reconcile the views of Keast an~ of 
Brereton and Kikkawa using mathematical modelling. He 
concludes that, in Australia, the amount of rainforest 
habitat is small and does not break up sufficiently to 
isolate populationsG It is difficult to reconcile this 
I 
conclusion with the assertion (p. 106) that Australian rain-
forest is 11 frag1nentea sufficient~ y to form subspecies ann 
varieties". Horton also concludes that rainforest spPcies 
definitely do not become extinct. He as:umes that glacial-
:peri oc1 s are wet and 8r~ periods of uniformly benign 
conditions. 
Abbott (1973) 
Abbott conclufles: "when B.~ss Strait was last flooded, the 
islands so formed acted virtually as closed systems, in that 
many species so isolated have since become extinct and most 
mainland species have been unable to invade. The pattern of 
distribution of species is largely relict. Fifty-one species 
of land birds in southern Victoria apart from three breening 
on King Island are accidental or unknown from Tasmania and 
the Bass Strait .islana s. These a·re probably post-glacial 
intrusives into southern Victoria." Abbott believes that 
land birds rarely cross water. 
Again Keast emphasises that each time Tasmania was joined to 
south-eastern Australia its avifauna would have been re-
charged by the entry of species from the mainland and that 
there ought to have been ample opportunity for increasing 
the number of species. 
Keast (1976) 
Keast slightly modifies his earlier statements in respect of 
time of entry of species into Tasmania in accordance.with 
more recent evidence that the last glaciation was both cold 
and dry rather than cold and wet. The maiR elements of t~ 
Taswanian avifauna are now considered to have arrived af tPr 
18,000 B.P. and towards the tiwe the Bass Strait lan~ bridge 
disappeared. This is very little different fro~ his ear1iPr 
contention (Keast 1970) e~cept th8t it is impliRd th~t pom~ 
of the more distinrtive endemic spAcieR and r8CPS mRY not 
have been able to survive a dry glaci~l period. Kea~t (1q7d) 
considers that active speciation iR occurrin~ today in 
Ta fHY18nia. 
In many of the above references it is far'from clear 
whether temperate rainforest and subtropical rainforest are 
included in the 'rainforest' category. For examp1e, in 
Figure 3 of Keast (1q74) rainforest is Phown as occurring in 
western Tasmania but no rainforest is shown as occurring in 
Tasmania as a whole in Figure 2 of the same paper. (Most of 
the area shown as rainforest in _Fieure 3 appears as 'desertic 
vegetation' which occupies virtually the southern half of 
the island in Figure 2). It is a1so not clear whether the 
Notgof.§:g_~E:_ forests of New Gu1nea are included in 'rainforest' 
or 'montane vegetation'. 
I believe that temperate rainforest is best treated by 
including it in montane fore8t rather than Jumping it with 
subtropical and tropical rainforest. Not only does tempera.te 
rainforest lack the structural and floristic complexity 
normally aFrnoc ia tea with rai:rif orest but, as Ki kkawa ( 1 g68) 
has shown from similarity an.g.lysis, there is 8. unique 
association of bird species within rainforest habitats of 
northern Queensland, "reflecting comparative richness of 
the tropical fauna in rainforest". By contrast, tern-perate 
rainforest is species poor and has no single hird speciAs 
uniquely associated with it. The transition.from subtropical 
to temperate rainforest is gradual and occurs alone; an 
altitudinal (temp~rature) gradient. ThuP, in northern New 
South ~ales, similRrity analysis groups te~~erate rRinforest 
and subtropical rainforest with wet sc1Brophyll forest in 
'tall wet for~ations' (Kik~awa 1968, 1Q74). New En~1and is 
in the transition 7one and so~e spRci~s that nre nreao~inent1y 
subtropicAl rainforest suecies (Brown WRrbl8r, Yellow-
throated Scruhwren, Ru:~ous F«~ntail, E".l.stern 1Vhinhirn) ;oil_,c:;o 
occur in temperate rainforest (Kikkawa .§_t R.J:.. 1965). However 
many of the species occurring in temperate rainforest have 
a southern distribution in eastern Australia whereas rriany 
of the species occurr-ing in subtropica1 rainforest are 
northern species (Ho1mes 1977). 
Two conclusions can be drawn from the combined wor~ of 
-~ 
the authors discussed above : 
1) Tasmania and southern Victoria shared the se.me avifauna 
when the Bass Strait land bridge existed, and 
2) rriost species entered Tasmania across the land bridge, i.e. 
before 12,0CO - 13,000 B.P. 
The first point is not disputed, although Tas~ania may haie 
had fewer species than expected because of the peninsular 
effect (MacArthur and Wilson 1967). 
The second conclusion is based on the assurription that the 
last glacial period was one of high rainfall and that all 
the present day avian habitats were well-developed in 
Tas~ania, at least by 12,000'B.P. There is now 2onsiderable 
evidence that the waning phase of the last glacial was drier 
than at present and that the cold-dry phase did not end 
until after the Bass Strait land bridge had disappeared. 
8. 3 PROBABLE HISTORY OF NOTHO'B'AGUS IN TAm~fl_J\TL~ 
-------------------------------------
Before reviewing the paleobotanical evidence for a cola-dry 
period :thc:i.t persisted until efter 12,000 B.P., a s11~ge2tive 
piece of ornithological evidence will be considered. If the 
last g12ciRl period had been wet and if, as Gentilli sug~~sts, 
te~perate rainforest had been the dowinant veeetqtion in 
southern Australia throughout the gle.cial pPrioa, which 
laste~ for some 5C,OGO ye~rs 9 it is inconceivable that An 
avifauna uniquely adapted to this habitat hr.i.a not evo1ved. 
Temperate rainforest'would have been expected to persist 
in Tasmania during the preceding interglacial period and 
would have been in continuous existence for much longer 
than 50,000 years. In a subsequent dry period, temperate 
rainforest would have contractPd and eventually become 
fraemented, much as it is today. A few species of birds 
that were restricted to temperate rainfores~ would have 
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been expected to survive although many would have become 
extinct. However, no species is restricted to temperate 
rainforest which implies that temperate rainforest, in its 
present form, virtually disappeared at some time in the pa2to 
A cold-dry period would provide conditions that favour8d 
the disappearance of temperate rainforest. 
In considering the origins of the Tasmanian avifauna, the 
crucial question is : What was the vegetation of south-
eastern Australia and Tasmania when the land bridge fina11y 
disappeared ? 
Both Galloway (1967, 1971) and Macphail (1g75) have 
argued strongly against the concept of a gJaci-pluvial, a 
concept that has been extensively incorparated in zoaJo~i~al 
thought (see above). The evidence implies thRt, 
while the waxing phase of the last glacie.l (i. e. befo-ce 
20,000 B.P.) may have been wet, the waning phnsR h2s be~n 
drier. Temperature alone in Tasmania and rainfa11/tem~erature 
limitations in south-east~rn Austral ig_ would :not 1rnve b2en 
conducive to lare;e forP,ets of :no!_b_of.'~s~.:_ bE:?tvrne:n 20 - 1 ()' ono 
B.P. There is smne evidence :!:or the presence of IT.!-_.<212~1!.:L!:~:=b:'.1_1J.i 
outside its present limits ~t £• 30,000 B.P. (Jennings 1g5g 
for Bass Strait islands and Caine and Jennings 1g68 for 
below the Snowy Mountains). 
One of the few globally recorded events is the rapid rise 
in tempPrature at c. 10,000 B.P., the culmination of a 
global warming ~eginning some-4,000 years earlier (see, for 
example Kershaw 1974). Macphail and Petersen (1975), from 
pollen analyses, record a marked upslope migration of the 
timberline in Tasmania at c. 11 ,500 B.P., i.e. after the 
cutting of the land bridge. Before this all mesophytes, 
includinr, ~cu~ninfh.§~ii, were absent or neglie:ab1e over 
most of Tasmania. Arboreal species were restricted to 
c. 200 - 300 m above present day sea level in eastern 
Tasmania and probably to as low as sea level in northern 
Tasmania (Chick and Calhoun 1972). The present day tiwber-
line, the altitude of which varies locally with latitude 
and aspect, is formed in Tasmania by either sub-alpine 
cunni£g:Qarriii· Macphail (1975) has suggested that forest 
vegetation, probably eucalypts, could have existed only on 
the now flooded continental shelf off the far south-east 
and south-west coasts. In western Tasmania ice was stil1 
present in the high discretl? cirqnes as late as £• g,000 B.P. 
Pol 1en analysis has shown that ~h__cu~~in~§:IJ.il closed-scrub 
beca~e established in a s~all cirque.bePin ~t 880 m on 
Ad8rnson Is Peak about this time o~acphail and Petersen 1 q7~). 
It is likely that stands of rainforest were in exist~nce 
on the slopee of the discrete mountains in western, CP~t~~1 
and far south-~astern Ta2~a~ia by.£• g OOO B P ~Prtnin1·.~ ' . . . ' 
bv 8,000 B.P. (Macphail in litt.)o 
v -------
Lowland vegetation in the late Pleistocene is li~ely to 
have been sparse grasslands in eastern Tas111ania and either 
grasslands or scleroph:vll heath 2.nd sedgelands in western 
TasJTJania. The absence·~ of N. cunnine:Q§:.~ii, £.~Yl:.J:.oclac'l~.£, 
Dic~sonia and £_oJTJa9:_~!:Ei.§._§:~.!§:.1§:. pollen from late-glacic-il 
assemblages is good evidence for the absence of temperate 
rainforest and ;L_~~!.§:.18 wet ~scrub across Tn.smn,nia in 
general (Macphail 1975)& 
The evidence is, then, that forest habitats were poorly 
represented in Tas~ania at the time of its final isnlation. 
The po:::far1acial succession c=ippea.rR to have been Bucn,J_v!:lt~~-=­
Po~§_~~EEi0.. 8.£~.!§:.12:/Ph;yJJ:.2.9.la~~.§. - ]i.!.._~~gni~~£i:§_rni1:_. This 
sugvests that all of Tasmania was r1rier as well as colder 
in the late Pleistocene, i.e. until 10,000 B.P., and that 
whr:it foreet that '!TRS :prePent w2.s sjriil9.r to pr:"Pent CTG.y 
sub-alpine forest and was not rainforest. 
Mnreau (1966) has pointed out that the nucleii of n1Ant 
speciPs that forrrt a particular hahit,qt c2n p'?r~ist 8J.most 
indefinitely through an ini~ic81 cliriate ana long After th9 
associated bird specieR have bPen forced to mnve or bec0me 
extinct. The absence of bird s~ecies uniquely adaptPa to 
temperate rainforest suggests th~t, at the ti~e Ta?~ania 
Was iE01ate~, th~3e ~orests ry?re p~~~ent i~ fUCh ~r~ll 
por,};c;-f:;3 or, 21 tern2tiYely, wr=.;re so str1ictu:::'::-·} 1_:r r. i.!'fr-T 0 nt 
(e.g. rresPnt as 1<.:rurihol tz shrubs) that most if not Rll 
rainforest species of birds had beco~e extinct, ~hich 2~~0~n 
with the ic1e8S of Brereton and Kikk8':;a (1q6)) 1'1Jt ir:· 0p1n°~c 
to the view of Horton (1972) ~s fr.:-r as ti::T':\\ern.te r:-dn:f:""'""r.r·+ 
bir~2 qre corcerned. This nay ~Gt b~ the 88~e ~rr trnpt~~l 
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rainforest with its unique association of bird species. 
Temperate rainforest reached its maximum d evelopmen-t in 
Tasmri.nia c. 8,000 B.P. in response to the warmer wetter 
climate. Since then increasingly severe cli~ates and +' • . Lire 
preseure, the effects of which have been greatest in the 
east, have caused a steady decrease in the extent of 
temperate rainforest (Jackson 1965, Macphail _i!!_litt.). 
Even if all present day forested habitats had come into 
existence by 12,000 B.P., the extent of most would have been 
very much less than it is today. As Bosworth ~!_al. (1976) 
have shown for nry sclerophyll forest, the well-knovvn 
logarithmic species - area relation would be ex}_)c;cted to 
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apvly. Consequently, the number of forest species in Tas~ania 
would have been much smaller than it is now. 
8. 4 ORIG INS l\NTI BVOLUTIOJ\T OF THB TAS~·~Al\TIAN !: VTFAUl\TA 
If, as suggested above, the late Pleistocene was cold 2.nc'l: 
dry, f'!ORt species. of fore,st and woodl:=md birds must hc:ve 
entered Tasillania after it became an island. Thus, one of 
the central tenets of Abbott's (1973) theory, na~ely thRt 
passerln~ land birds rarely cross water, cannot be corr2ct. 
It follows that the Tasmanian popul~tions of Many sneciAs 
' 
have been isolate~ for less than 10,000 years. Despite this, 
the dPgree of ende~i2m is pronounced (Ridpath and ~or~~u 
1966) and some sp~ci8tion.must have occurred in this tin~. 
A]th "1J.rr]1 nent1"Jll0 (1049) b~~ed h. 1°8 c~jrp_1•_m,Pnt On. the R~~D~~tiGn 
_ . \! -L, \J l . • . I c1, cJ - • - • C-' -- - - • 
thRt the last gl8ciation was wet, he de~uce~ the s~ne 
speciation time. 
Some of the theories discussed in Chapter 8.2 2ppear to 
be based on the suppoBition that speciation only occurs 
over very long periods of time by the slow accumulation of 
micromutations and in geographical isolation. For example, 
Horton (1972) makes no allowance for speciation after the 
Wurm glaciation. This view of speciation is contrary to that 
of Goldschmidt (1940) and is not in accordance with Gentilli's 
(1949) conclusions regarding speciation time. Keast (1g74), 
while adhering to the view that 11 •••• speciation,occur[s] 
when popu1ations of species are isolated from parental stocks 
for long periods" later recogni8ed that the present patterns 
of speciation are very well established at 11 ,000 - 13,000 
years (Kea8t 1976). I agree with Goldschmidt and Gentilli 
because I believe that the alternative view largely ignores 
natural selection, the driving force of evolutionary chanee. 
While Horton argues that variants ::!eparated long enoueh will 
develop into species, this begs the question of how long is 
long enough. Potentially, any isolated population may evo1ve 
away from other populations 1 eventually reaching a level of 
divergence to be judged a subspecies and, finally, a species 
(MacArthur and Wilson 1967). However, by no means ail 
isolated populations diverge from other -poriulations. 
That evolution can be rapid was recognised by Fisher (1q~g) 
when he wrote " ••..• selection will itself act by increasing-
the intensity of the preference to which i::t is due, with the 
consequence that both the feature prefered and the int~nPity 
of the preference will be augmRnted with ev0~-incTPanine 
velocity, ~ausing a great and rapid evoJution of certRin 
conspicuous characters •.•. 11 • Gilliard (1g69) brilliantly 
exploited this concept to explain the radiation of the birds 
of paradise and bowerbirds in New Guinea as the result of a 
"runaway surge of evolution". 
Moreau (1930) inferred that subspeciation in birds could 
take place in less than 4,000 years. Subsequently, Johnston 
and Selander (1964) have shown that subspeciation in the 
House Sparrow can occur in as little as 30 generations. 
Gentilli (1949), Mayr (1963), Horton (1972) and others have 
pointed out that results at the subspecific level cannot 
necessarily be extrapolated to the s~ecific level. However, 
at the specific level, Hall (1963) has argued that some 
speciation must have taken place in some African francolins 
within the last 18,000 years and Fisher and Petersen (1g64) 
believe that five sibling species of gulls arose from a 
common ancestor between 15,000 and 10,000 years ago. 
I agree with Moreau (1966) that, while the evidence is 
still meagre, there is a very real possibility thqt in birds 
speciation ea~ occur within a small fraction of the 
Pleistocene and Holocene. 
It is accepted generally that geographical isolation is a 
necessary prerequisite for speciation (e.g. Ford 1974), 
al thou-gh the comments of Thomson (1969) on differentiation 
at the suhspecific level shDuld not be overlooked if 
geographical isolation produces the evolutionary sPqu~nce 
isolation - subspeciation - Rpeci2tion at the lP.v~l 
of the superspecies - full speciatioh. 
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If geographical isolation was the sole cause of speciation, 
one can envisage evolution occurring through the slow 
accumulation of micromutations by such processes as the 
founder effect and genetic drift. However, if a continuous 
habitat breaks up into a number of isolates, the structure of 
which remains unehanged, there is no reason to believe th2.t 
each isolate will produce new-~ird species even after very 
long periods of time with no gene flow. Such a situation is 
more likely to produce clines or some degree of subspeciation 
(perhaps depending on -.the taxonomist concerned) ,,-s P"YlYi.22gPd 
by Gentilli (1949) and Horton (1q72). So~e speciation J11ay 
occur if a species J11odifies its foraging behaviour becausA 
the set of competitors enC'ountered is different in different 
patches of habitat. These points are aJ11ply illustrated_ by the 
montane bird f2unas of Africa discussed by Moreau (1966). 
Geogr~phic~l isolation alone c~nnot explain the raaiatinn of 
the Geosniza finches in the Galanagos Islanas and the bir~? 
---~-~ -
of pB.r0dise in Ne•.•,r Guinea, or the intense speciation achieved 
by some (but not all) spe~iep in montane forests, often 
within sight of one another, near the Kenya - Tanzania 
bordero Other species inhabiting African rno::'l.tane forest~, 
which are as frg_e;mented as Australian No:!'._b:Qf§_~us forests, 
show little or no differeDtiation although separated by 
distances as g:reat as-1 ,900 km. 
The Ta2rnanian population of the Grey Shri_kr:-tnrush h..,"' 
evolved a bill that is so much lare~r than its rngin1Rnd 
relative that Macdonald (1968) reco~nised it as a aistin~t 
subsrecie8. In a ~ore recent rPvision, Ford a~a Far~er (1°7~) 
inclu~A the T8sma~ian population in onR of two ~q5rlAn~ 
rn.c:;E~. A]thoug}1· no reasons 0rP given, thei:-:e can be f!pnnr·nr'l 
from Ford (1974) who believes that ecotypic variation is 
reversible. Tasmanian Grey Shrike-thrushes show a shift 
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in foraging behaviour, foraging more on bark than their 
mainland counterparts (Keast 1970, pers. obs.). PreAumably, 
the larger bill of Tasmanian birds is an adaptation resulting 
from and/or facilitating such a shift. Environmental 
conditions in Tasmania could 6hange in one of two ways : one 
favouring the evolution of a still larger bill, the other 
the evolution of a s~aller bill. If the difference in mean 
bill lengths, expressed as a percentage of the overall meRn, 
exceeds 30 per cent there is reason to believe that the two 
populations could coexist if they met (Hutchinson 1g5s, 
Schoener 1965, MacArthur and Wilson 1967). This difference 
is already 24 per cent so there is a distinct possibility 
that the Tasmanian population could diverge sufficiently 
to become a distinct species. Although Ford cl~ims that 
taxo-evolutionists would not recognise ecotypic variatibn, 
which he appears to equate with c1inal variation, the increase 
in bill size of Tasma~ian birds is hardly the result of 
'clinal variation'. Failure to recognise the Tasmanian 
population as subspecifically distinct res~lts in a loss of 
information about a population that could become specifically 
distinct given a particular change in its environment. 
Certainly~ the Aarked change in ~ill size, granted that the 
bill is a particularly plastic morphological character, allied 
to a shift in ecological behaviour seems a more funramental 
difference than the slight differences in plumage ("g?:eyer 
above and in having a buff o:r cinnamon wash on the linings 
of the ·wings and much of under-Purface 11 ) recop,nisc;d by Fo:rrl 
and Parker. Such differences could arise f~om genetic arift 
if the two rJopulations had once cer-m se})arcited but such 
minor variation may represent neutral adaptation of little 
or no selective value unless, of course, it can be linked 
with behavioural or epological differences that could act 
to prev~nt interbreeding. In the present case this seems 
unlikely and the two 'subspecies' freely hybridise in some 
areas. 
The Grey Shrike-thrush has been considered at length 
because I believe that recent trends in Australian avian 
u ta~onomy (Ford 1974, Schodde 1975) have lost si~ft of the 
importance of prezygotic isolating mechanisms (Bossert 1963) 
192 
such as differences in ecology and courtship, including 
vocalisation, for, as Mechim (1961) has recognised, evolution 
is most likely to occur through prezygotic mechanisms rather 
than through postzygotic mechanisms such as decreased hybrid 
' 
fitness. 
Field observations over the last century have shown the 
remarkably rapid evolution of i~troduced species, or of 
species .responding to changed environments (Levins 1968). The 
ancestral stock of the birds of 'paradise and bowerbirds, on 
reaching New Guinea from Africa or Asia, probably found'. many 
vacant niches in the forests and diverged rapidly in many 
directim·s (Gilliard 1-969). This produced many distinctive 
species, some of which also adopted arboreal polygony. Here, 
radiation can be regarded as the natural introduction of 
species into a new and, presumably, empty environ~ent. Recher 
(1974) has pointed out that it is a necessary prerequisite for 
succeGsful colonisation that a suitable vacant niche existso 
Vacant niches are likely to arise during periods of rapid 
environmental change, such as occurred in Tasmania after 
10,000 B.P. 
Probably, the differentiation of Tasmanian endemic species 
occurred rapidly once the new and expanding habitats had 
been successfully invaded, as predicted by MacArthur and 
Wilson (1967). 
The importance of changing environments, and the rapidity 
with which such changes can occur, in producing speciation 
must not be overlooked. Mac.Arthur and Levins (1967) have 
shown theoretically how, unde:c certain conditions , two or 
. more specialists can exclude or replacR a lesser number of 
generalist species. Their argument can be extended to explain 
how a generalist can, under the conditions envis8ged in 
south-eastern Australia in the past 10,000 years, diverge 
to become two or more less-generalist species. 
To sum up : the Tasmanian avifauna is made up of two 
components - species that survived the last glacial period 
of the Pleistocene which was cold and dry~ and species that 
have entered Tasmania since 10,000 B.P. On the evidence of 
present day habitat preferences, most species have entered 
Tasmania since Bass strait came 1~to existence. This has 
provia ed enough time for a significant degree of e'ndemism to 
have evolved. There is no evidence for the persistanc8 of 
an avifauna uniquely adapted to temperate rainforest. Such 
an avifauna probably existed in the past but became extinct 
\._ 
during the closing phase of the PleistocRne (20,000 
1 0, OOO B. P. ) • 
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Temperate rainforest has been colonised from other forest 
habitats. Its lack of species cannot be attributed to 
slowness of colonisation from New Guinea or from a lack of 
species.with the necessary pre-adaptations in other habitats. 
The lack of species in temperate rainforest must be 
accounted for from a consideration of temperate rainforest 
itself (Chapter~ 3 5). --
8.5 SPECIATION BY DOUBLE INVASION 
One way the number of species on an island can increase is 
by double invasion. 
Tasmanian habitats form a continuum along the xeric-~esic 
gradient and there are no well-defined habitat barriers. 
There are a few examples of closely related species replacing 
each other along the xeric-mesic gradient. The few examples 
that there are are provided by the following species pairs 
(the species occupying the more mesic habitats listed first) : 
Grey Goshawk / Brown Goshawk 
Brush Bronzewing / Common Bronzewing 
Tasmanian Thornbill I Brown Thornbill 
Black Currawong / Clinking (Grey) Currawong 
Because ecological separation by habitat is unco~rnon an0 
because Tasmania iacks geographical inter~al isolating 
features, speciation by double invasion should be uncorn~on. 
This is so. 
Keast (1961' 19701 1974, 1976) ~Jaims th8t there have rP,PTI 
three instances of speciation by double invAsion which 
involve 
Tasmanian Thornbill / Brown Thornbill 
Scrubtit / Brown Scrubwren 
Forty-spotted Pardalote / Spotted Pardalote. 
Keast (1976) supp?rts his argument by stating that the two 
species in each species pair occupy different habitats. This 
is true only for the thornbills. The pardalotes provide an 
example of one species replacing another. The older invadPr, 
the Forty-spotted Pardalote, has declined markedly during 
the present century and is now confine~ to a few localities 
on the periphery of its former range (D.R. Milledge ms.). 
Even in these localities both the Spotted and Striated 
Pardalotes are common (pers. obs.) and the inescapable 
conclusion is that the Forty-spotted Pardalote is headin~ 
for extinction. 
It is doubtful if the Scrubtit and Brown Scrubwren are 
members of the same genus, let alone being derived from a 
common stock. Keast (1970) thought originally that the 
Scrubtit was "very rare" and "confinec'l to shrinking areas 
of rainforest where, apparently, it is steadily being 
compresRed by the· later coloniser, ~_{_fron.!§:1i~l_Q;~~ili~· 11 
This is untrue for both species occur commonly in a range 
of habitats where they forage in very different ways (Thomas 
1974, CJ1="Dters 2 and 5). ThiR would be most unusual if ::i 
case of speciation by double invasion. The most likely 
outcome would be that one species would replace the other 
(as in the pardalotes) or the two species would ocrup;v 
different habitAts with neither penetrating the other's 
range lAS in the thornbills). 
Is the Scrubtit a scrubwren? Accorc'ling to Schodc'le (1g7r5) 
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~Aca~tho~Qi£ is like SeriCQEni£ in aJl external characters, 
fora~ing behaviour, song and nidification except for its 
AcaQ!hiza-like eggs. It has the facial pattern of the 
apparently a derivitive of Sericornis, it may have arisen 
froITJ early fr2_nt§.1.i£ stock. Following Macdonald (1 g73), I 
have included it in Serico~gis. 11 Incidently, Macdonald gave 
no reasons. Many of the above statements are of douhtful 
validity. In size and shape bcantgorni~ resembles !Ca~!~iz~ 
rather than Se~icorni£. To say that the foraging behaviour is 
like that of Sericornis is meaningless hecause some 
Sericornis sup. (e.g. rriar:nirostris) are arboreal whereas 
------- - -------
others (e.g. frQntalis) are terrestrial. No Seri~ornis sp. 
has the large trunk foraging component charactPristic of 
on trunks at times. When foraging, AcaQ_!~Q~~i.S. is animated, 
again resembling !Qan!giz§.. riore than 2_~ri.Q_Q~ni~.· Al thoup:h 
some of its calls rese~ble those of Sericorni~, others 
resemble those of Acanthiza and Acanthornis has so~e quite 
distinctj_ve calls (pers. obs.). It is not clear on what 
Schodde bases his statement regarding calls for the lit~rature 
is far less specifico Acanthornis differs frori frontalis 
---------- ~-----
end its Tasmanian derivitive hu~i_2_is in bill and eyP col_our, 
in which respect it resembles rnP?~i~2.§.!~i~ aJthoueh not 
resemhling it in other asnects apart fro~ heing arbol"e~l 
and inhahitine: dark daITlp habitatc. Species of .§..§.riror~i2 
and Ac~nthi~?.:. in Tasrriania are almost invariably found in 
small groups, probably family p~rties, ana have 'hPl~ers ~t 
"the rest' 1vh 0 n br~en inf',;. As far as is known, Ac~ntb_~r::.~l-~ 
orr:urs norr1ally in pairs and does not have 'helpers'. 
f='l,Jff8 
. --
i_nter'v:1.JP ~·0-r:i_e()l":rl i" 
' ------------
8. t 24-hour intervals. The erg laying intervr::tl of AC§:nthornis 
is not known. 
On present knowledge it seern.s better to 1".'et~i:n !lr,g~_!~.Q_~ni.Q. 
as a monotypic genus, just as QriP:rna (which also has a 48-
(). 
hour ege laying interval) has been retfined. Certainly, the 
~rounds for separating Ac~ntho~~i~ and Se~icorn~~ are more 
substantial than those used by Schodde and McKean (1976) 
8. 6 H~S Tff~ TP1_Sf.,fANIAN AVJFAUl\TA Ri<:ACHBD F,OUIJJ1°SRJUr.T -:i 
---------------------------------- -~ ----~---------
At first sight Tasmania appears to he a first-order land 
bri~ee iPlana (Diamond 1976). This i~plies thAt v~en the 
land hr id ee Vl8 s finally broken' Tasr.anie ana S01l th ern 
Victnria sh;:irea the sr:nne avifauna .. Subse·~uentl.;r, the number 
of snecies on Tasmania hqs declined b 0 cau~e of spo~ies -
area 8f±'ecte. 
Recent paleobotanical evidence suggests that the Above is 
an inaC! AQ_U8 te explanation he ea use, while Tasmania ancl. 
Victoria-had a com~on avifauna, most species must have 
entered Tasmania after the land brid<):e disappeared beca1rne 
forested h2bitats aid not develn' until after th~t ti~P. 
Tasmania has subsequently acted c=i.s a 'new' island. On t11P 
equilihrium theory nf MacArthur and WilRon (1Q67), th~ 
number of species on Tasrriania would have increased suhsRouentJy 
to· Rn e0ui.-:!.ibriuP1 numbP.r det~rminen by isln.nd area P.,.,cl 
di2tance ~rorn the source region. 
. of. species on Tasmania reached enuilibrium ? Diamond (1972) 
has proposed a method of determining the relaxation time 
tr, which is the time for an islann_ avifauna to reach 
equilibriurn. Diamond proposed 
[s ( t ) - s ( e q ) ] I [c s ( n ) 
the following forrrmla 
:\ -t/t 
- s( eq )j = e r 
where 
S(t) - number of Rpecies present at time t 
S(eq_) = equilibriurn number of species 
S(o) = number of species present initially, or 
in the source region. 
(1 3) 
S(t) is the instantaneous number of species prePent t years 
afte~ the island was formed. S(eq) ean be ob~ained from the 
species (S) - are2 (A) relation for the T~srn~ni2n rPfion 
a evised by Rounsevell Rt_al. (1 g77) 
log S = 0.23 log A+ 0.68 ( 1 ,1) 
and enuals 173. S(O) is t2Yen as 2P5, tot2l nurnbRr of s~ecies 
breeding in Victoria (Rid-path and r.roreau 1966) and S(t) is 
108 (Thomas unpub. dAta). 
For ~ = 12,750 years, tr = 23,500 yeRTS ana for t = 10,n°n 
yenrs (the close of ths laEt Ple~sto~e~ 0 pla~iation), 
I 
t(r) = 1P,3PO :•e:::irs. I:!'l. either case Tasr.~ani2 can e:x:~)ect to 
recsive aaaiti0n3l 8pecies. 
This is a surprising result because intuitively the 
r1·a··.,,m-:in1·an av-1· -fauna 'n.-:ic. reac'nea" · ~· i· s c.,_,·ose· +o, ea-uili1-·r'i1J.m. ~ Jq,_ r _ ·~''-' _ '..__ _ u _ 
Howc:ver, the i!"lrn igra.tion rate needed to reach ~q_ui1 i hri U"", 
with ~ero extinction rate, of one s~ecies in more th8n 100 
years would be difficult to aetect. An ~1t~rn2tive 0Yp1~n~tion 
can be ~rovi~ed, ba2ed on Schoener's (1g7G) contention th8t 
area. Fi~ting a rurve by eye to th~ points in Fi~urc 1 0D 
Rouns0vell Pt ~1. 
I ' , 
Using this value in eauRtion (13) yields relax8tion times of 
12,166 yenre for t = 12,750 and q,54? years fort= 10,000. 
In both cases the TasPianian avifau:r..a has reachen equilibriurTJ. 
At prePent it is not possible to decide which of the two 
possibilities is to be preferred. 
OOG 
Ridpath and Moreau (1966) believe that the te~perate rain-
forests of the southern hemj_sphere have alw2.ys been a poor 
habitat for birds and have never been important in the 
evolution of the class. The wj_dely scattered Nothofaf:U.§. 
forests of the southern hemisphere have sor1ev:hat dif,ferent 
hlstories. The importance of these foreAts as sources of bird 
snecies can now be.~reviewed in terms of what is known of 
.. 
their past histories and present avifaunass 
Unroubtedly terrlperate rainforests once exteYided over a far 
g'.:'eater area of .Aui;:;tr21ia ana Tasnania than they do at presPnt. 
GA~tilli (1°49), for exa~~Je, ~hows temperate rainforest as 
extAnding as far north as £• 20° south ~uring the Riss 
gl2.c ia tion. It ~·i!.:ts thoue:h t th8 t these forest '\'ere as exterJ-
sive aa this during the closing stag8s of the final glaci~tion 
of the Plestocene which lasted unti], 10,000 B.P •. It is nc 1.\' 
f 
thoueht that the closi:n13: st2.ge2 of the PJe$.stocsne "re:rA n r;r 
in sc11th-e9.stern Australia. Temperate rainforest probably 
only survived this period in stream gullies and oth~~ 
widely scattered sites consi2tent with an increase in rain-
faJl starting about 12,000 to 10,noo B.P. (e.g. KerFha~ 1074, 
Bowler et al. 1 976,. Bind er and Kershaw 1 978) .. 
likely th~t an avifauna unj~uely ~~~n~R~ to t~i~ h~hit~t 
rainforest at the close of the Pleistocp~e would bring about 
the almost complete extinction of the avifauna. Robinson 
(1977) has drawn attention to the nossibilitv that the 
- v 
Menurae orip;ina ted in temper'.l te ra ir.forest. Hov.rover, jm"t 
, as the vegetation responds to the xeric-mesic gradient, so 
does the avifauna and no bird species is rertrictef tn 
teT"lperate rainforeet. 1:Vhile Robinsrm mey be right, on the 
available evic.ence it would be more correct to say that the 
Menurae orir;inated in cool wet -forests which includes wet 
sclerophyll forest, presently the ~ain habitat of the Superb 
Iiy!'Rbird and Noisy Scrub-bird. Wet sclProphyJl forest is 
elso inhabited by the Rufous Scrub-bird. T·p0 refue;e aree.s 
must have existed at one neriod to give rise to the two 
species of Lyrebird. 
Today no species of bird is restricted to tGrperate rain-
foresto On a purely local scale, the Olive Whistler is 
restricted to te~perate rainforest in north~rn New South 
Wales (Yikk?wa 1 g68) and southern Queenslari.a (Marshall 1 g35) 
although I recorded it in subtro~ical rainfore~t at Binn2-
Burra. in the Macpherson Ranges. According to r~arshall the 
population of the Olive Whistler in the Macpherson Ranze2 
is so distinctive that it can be regarded as a distinct 
subspecies. This is the only example kno..,~m of specia tion 
within Austr2.li2.n terrperate rainforest. 
The New Zealand avifo.ung_ is the result of ? r:on+.i:nnnu;:-
and continuinc proce2s of j_mrnie:r;::;tion, rr8_iriJy f:roT"l /\_11::-tr.,, j_;-i 
(Falla 1953). It is haraly surpri~in~ thqt a significnnt 
proportion of the New Zea1and avifauna consists o:f nistincti.ve 
species. There has been some differentiation bet1~f8en forms 
on the two main islands and on some of the off-shore islanns. 
However, there is little or no evidence for speciation 
within temperate rainforest. Most species appear to occupy 
a range of forest habitats (Kikkawa 1966) a1thour:;h the 
picture is complicated by recent_introductions and extinctions 
as well as by extensive habitat mac'! ification. Hov'eYer, the 
conclu.sion that Nei.\' Zealand NothQfag:!:l§. forest has bsen an 
insignificant source of species is inescapable. 
As f8r as I 2~ a~qre there·h2ve been nn stuni~s rPlatin~ 
snecific81l~ to Nothofapus forests in New Guinea. The c'!istrib-
- ~ -~-~----
ution of these fore2ts is broanly ~orrelated with altitu~e. 
. ~ - . . , ~ 
..,,r-;- ',.. 
Bird distribution on NRw Guinea can also be ~~rrelated with 
altitude even thout;h the line which sharply diYides the 
ranges of two species may ap~e~r t0 ~e unrel~ted to ha~i~~t 
turnoYer (Dia~ond 1972). Cody (1974) has ~oin~e~ out that 
11 the:re rr.ust be a feedback mechanism, from the ch2.racer of the 
vegetation into the mechanisms of co~petition, even thouch 
the Ye~etation va~s 
along~~~tlldinal 
In1view of the RboYe 
clinally with few if ~ny a~rubt ch~nE0 2 
transects". 
Cody (1974) has sugPeRted that altitudinal rqnges WPY be 
t"his viP'll iP :rirovidec1 by Schodds r:Ylr:l Hitch~or~<:: (1QfiP) : 
l\Jothof;::io-11c- foY·ppt ocC'urr unch2rri~tr-;ristj_c~11:;r .-:it pnn r· ~t 
---- ---!..--~ 
La~e Kutuba and supports a predo~inantly lowland ~vifRuna 
and at least 14 species that are characteristic of the 
nearby montane beech forests are absent. 
During the Pleistocene, the extent and altitudinal range 
of the beech forests would vary. At present they occur at 
altitudes up to 3,000 m and p~tches are isolated on individual 
mountains. Species characteristic of lower montane forests 
(800 - 1 , 1 00 m, below the normal range of J\To_!h.ofag£§. fo-re sts) 
have distributional patterns similar to the funa2.mental 
species - area relation of island biogeography. Diamond (1g72) 
canRiders that the dispersal rates of birds between New 
Guinea mountains separated by valleys a few ki1mne-ters wid A 
are so low that the peaks behave as islands. Presumably, tb.is 
applies also to the birds of Noth_g_fag}!_,£ forest. Such a 
situation should be conducive to phyletic evolution. It is 
not known to what, if any extent this has occurred. 
In view of the situation in Australia (above) and South 
America (be] ow) one would predict that the .New Guinea 
~9-!h.Qfa~§ forests have generally been a poor source of 
species and, apart from spectacular bursts of adaptive 
I 
radiation 9 that speciation has been by phyletic change. This 
involves processes such as eenetic drift over long perio~s of 
time in isolationo Much new data are needed to establish the 
correctness (or otherwise) of this prediction. 
New Guinea has witnessed the spectacul~r radiation o~ the 
birds of paradise and bowerbirdA (Gilliqrd 1969) but this m~v 
hgve been in respon2e to an empty environment or to one 
undergoine rapid and dr2stic ecolo~ical chanee. Coup0r (1°60) 
believes that Nothof.gpus, Dacrva iurri, Phyl1 ocla.aus and 
---------- ___ ..____ -----------
Pod.Q..Q.§!!J?.~§. invaded New Guinea from Australia in 1ate-Pliocene 
or Pleistocene times. If this invaRion coincided with the 
invasion of New Guinea by the ancestral stock of the birds of 
paradise and bowerbirds, adaptive radiation could have 
occurred at about this time. 
A difficulty immediately arises because of conflicting 
statements as to the extent to which bird species are 
restricted to Nothofc:t~'!3:.~ forests. Vuilleumier (1 °67) cJ.a ims 
that 50 per cent of species are endemic to "the No_!P.of.§:s~§. 
forest region". Cody (1g70), on the other hand, states : 
"Bird species, occupy most ha bi tats in limited areas, and 
are replaced by others only by major shifts in vegetation 
type or 12 ti tude" anc "f-1'.ost species occuny an unusually v.'id e 
range of habitats •.•• ". Coc1y (1970 Ap-pendix) li:::t~ 18 species 
as occurrine,: in Notb_Qfs~§. fore2t of which 13, 72 per cent, 
are listed as occurring in other habitats. Of 20 species 
listed by Vuilleumier (1970), six also occur in stepne 
ha bi tats (3 in Fes:1_uc§: - Muli:nu~ steppe and 3 in No!b.9_f§_£~:~ 
steppe) and 18 aJso occur in J'Joj_;_~of~~.S. - Ara'!3:.cari<'l I'lont2YH' 
forest. The t\~·o a.reas co.nsiclered bv Co0.·,r in Chile and 
• v ~ 
Vuil1eufl'li er in P2.tagonia 11rere sma11. A total of 27 ~pee i PS 
was recorded, 15 being corrlmon to both sites, 7 ~ere r~~nr~~~ 
only in Chile and 5 only in Patagonia (Appendix 26). T~i~ 
illustratee the paucity of s~ecies in South AmericPn 
·Nof;hof::iPHI'" forP-sts which extend over 2,000 1rr:'1 alone -tl:<? Anr1 --., 
fro~ south-central Chile to Tierr~ ~el Fu~~o ~n~ cnntPin ~A 
s~~rirP n°~ur in Australian and Tasmanain tempernte 
rainforests. These points have bRen plottefr ~~~in~t th2 
mid-points of the lRtitudinal ranee occupied by temper~te 
r2inforest in Figure 29. A line drawn throueh the two 
points is rouehly parallel to that deduced for Australasian 
forests. 
~~ 
Vuilleumier (1g67) believes that evolution in the South 
American Noth.Q.fM~§. forests has been by phyletic change 
rather than by s~litting (speciation). This is not enti~elv 
consistent with his contention that thPre is no active 
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specic:1tion within the forest ree:ion becau:=ie of its eco1ogicel 
uniformity, 2. conclusion reached ear1ier (Chapte-r 8) fo-r 
Tasmanian JiotQ_9feo-us forests. It is possible that evolut:Lon 
was not uniform and occurred in bursts either on colonisation 
or during ~eriods of environmental change associated with 
ice 2ges. 
It can only be concluden that the south8rn hemisphere 
tempe:rate r~inforests are a species-poor, but satut'ated, 
ha bi te.t that have bi:;en of little imporb:ince in the evolution 
of birds. With the poscoible (but doubtful) e:z:ception of ~Te1:: 
Guinea, -t•"' uniformity of temperate ra.inforest acts as a 
barrier to epeciation. What little speciation that; he.s 
occurred is probably the result of phyletic change in fo~ests 
that have remained unchanged structurally, aJthough not :i.n 
extent, for a very long timeo 
~-
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CHAPTER 10 
CONCLUSIONS',~ -
10.1 TASMANIA 
The distributions of both habitats and birds are determined 
by the xeric-mesic gradient. No species of bird is restricted 
I 
to temperate rainforest. The number of bird species decreases 
along the xeric-mesic gradient, the more-mesic habitats 
having the fewest species. 
On average, temperate rainforest has lower species diversity, 
as measured by the Shannon-Wiener information statistic, 
than the more-mesic habitat~. Locally some rainforest sites 
may have high species diversity. 
The equitability component of bird species diversity rises 
initially as the xe~ic-mesic gradient is traversed, reaches 
a maximum in wet sclerophyll and mixed forests and then 
fallso In contrast, dominance index increases steadily 
along the xeric-mesic gradient. This suggests that temperate 
rainforest is a harsher environment than the less-mesic 
habitats. The adaptations for breeding of temperate rain-
forest birds suggest that harshness should be equated to 
low productivity. Species number decreases along the xeric-
mesic gradient because the number of available niches 
decrease,~. This is most marked for insectivorous species 
that pursue their prey. 
Bird density tends to increase initially along the xeric-
mesic gradient and ~hen decline. Density is correlated to 
some extent with foliage height diversity. 
There is some evidence that some Tasmanian temperate 
rainforest and other of the more me sic sites confo.rrri to 
the MacArthur et al. regression of bird species diversity 
on foliage height diversity only if the vegetation is · 
treated as consisting of two layers. The,more-xeric sites 
conform to the MacArthur et al. relation. 
The Shannon-Wiener information statistic is suitable for 
comparing bird species diversity of sites with similar 
equitability components. Bird species diversity is better 
expressed by the Shannon-Wiener function and the number of 
species than by either alcne. Bird species diversity is 
more closely related to the per cent vegetation cover than 
is number of species, particularly whe~e the vegetation 
cover exceeds 200 per cent. 
In ·determining the limiting similarity between coexisting 
species· it may be necessary to take more than three niche 
dimensions into accoun~. The suggestion that species pairs 
achieve a minimum difference of 30 per cent along a single 
I 
niche dimension hafmerit and suggests a sequential me~hod 
of determining niche structure that is not limited to any 
given number of niche dimensions. 
10.2 AUSTRALIA 
The number of species in temperate rainforest decreases 
with increasing latitude, presumably because of productivity 
effects. There is some evidence that on an island, Tasmania, 
the niches of two or more species on the mainland may be 
filled by a lesser number of species. However, the major 
part of the decrease in number of species appears to be 
caused by decreas.ing niche ~vailability. 
Bird species diversities are similar for Tasmanian and 
Queensland temperate rainforest sites even though the 
. 
mainland forest has more species. Recher et al. (1971) 
obtained a similar result for dry sclerophyll forest in 
Tasmania and New South Wales. 
Current theories of speciation in' Australia rely on the 
concept of forested or woodland refuge areas. It has been 
shown that these could not have consisted of No!hof~g]!g 
forest. 
Australian subtropical raJnfo!est avifaunas have stronger 
affinities with temperate rainforest avifaunas than they do 
with the avifaun~ of tropical rainforest. A south-eastern 
Australian origin is suggested for most species found in 
temperate rainforest. This origin (=refuge) could not have 
been Tasmania because forest habitats did not become 
·extensive until after the Bass Strait land-bridge had 
disappeared. Most species entered Tasmania after this date, 
~1U 
.£• 12,755 B .. P., and probably after 10,000 B.P. Some ev.olution 
has taken place since then in which temperate rainforest 
has been unimportant. 
10.3 BEECH FORESTS 
Temperate rainforests in Chile, Tasmania and New Zealand 
have comparable bird species diversities, equitabilities 
and dominance indices. The one Patagonian site for which 
data are available appears to be atypical. 
The similarity in niche occupatiqn, based on censuses of 
small unequal areas, in northern hemisphere Fagu2-Acer and 
southern hemisphere Nothofagus forests is high (parallel 
evolution) with some niches being occupied by unrelated 
groups of species. 
The evidence strongly supports the contention that 
Nothofagus forests have never been important as a source of 
bird species and have been unimportant in the evolution of 
the class. 
t:. I I 
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APPENDIX 1 
Scientific names of species referred to in the text. 
1 • AUSTRALIA 
Brown Goshawk 
Collared Sparrowhawk 
Grey Goshawk 
Wedge-tailed Eagle 
Swamp Harrier 
Brown Falcon 
Nankeen Kestrel 
' 
Brus:t;t-turkey 
Brown Quail 
Masked Plover 
Banded Plover 
White-headed Pigeon 
Brown Pigeon 
Common B~onzewing 
Brush Bronzewing 
Yellow-tailed Black 
Cockatoo 
Sulphur-crested Cockatoo 
Musk Lorikeet 
Swamp Par:rot 
Swift Parrot 
Green Rosella 
Crimson Rosella 
Eastern Rosella 
King_ Parrot 
Blue-winged Parrot 
Accipiter fasciatus 
h_£.!_rrhoce12halu§. 
A. novaehollandiae 
Aguila audax 
Circus aeruginosus 
Falco berigo!:a 
F. cenchroidl'.!s 
Alectura latharni 
Coturn~~!lopgor~~ 
Vanellus miles 
L__!ricQlor 
Colurnba leucomela 
_,,___ 
Macropygia amboinensis 
Phaps chalcoptera 
P. elegans 
Calyptor~nchus funereus 
Caq_§:!~al~rit§: 
Glossopsitta con£_in!l§: 
pezoporus wallicus 
Latharnus discolor 
Platycercus caledonicus 
P. elegans 
Alisterus scapularis 
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Orange-bellied Parrot· 
Pallid Cuckoo 
Fan-tailed Cuckoo 
Rufous-tailed Bronze 
Cuckoo 
Shining Bronze Cuckoo 
Spotted Owl 
Masked Owl 
Tawny Frogmouth 
Owlet-night jar 
Kookaburra 
Noisy Pitta 
Albert's Lyrebird 
Superb Lyrebird 
Rufous Scrub-bird 
Noisy Scrub-bird 
Welcome Swallow 
Tree Martin 
Richard's Pipit 
Black-faced Cuckoo-
- shrike 
Scaly Thrush 
Common Blackbird 
Rose Robin 
Pink Robin 
}'.lame Robin 
Scarlet Robin 
Dusky Robin 
Eastern Yellow Robin 
Pale Yellow Robin 
Olive Whistler 
Golden Whistler 
N. chr~ogaster . 
Cuc~lus pallidus 
~;yrrhopha™ 
Chrysococcyx basalis 
C. lucidus 
~yto novaehollandiae 
Podargu~~,!rigoide~ 
Aegotholes cristatus 
Dace lo~~!~ 
Pitta versicolor 
Menura alberti 
M. novaehollandiae 
Atrichornis rufescens 
A. clamosus 
Hirundo neoxena 
Cecropsis nigric~ 
Anthus nov§:~elan9:_l:_§& 
Coracina novaehollandiae 
:toothera dauma 
Turdus merula 
Petroica rosea 
.P. rodinogaster 
P. phoenicea 
P. multicolor 
Melanodryas vittata 
Eopsgltri§!_aus}_!'.alia 
Tregellasia c~!to 
Pac!:!_;yE_ephala ol!vacea 
P. pectoralis 
Grey Shrike-thrush Colluricincla harmonica 
Black-faced Monarch Monarcha melanops!~ 
Satin Flycatcher Myiagra rubecula 
Rufous Fantail Rhipidura rufifrons 
Grey Fantail R. fuliginosa 
Spine-tailed Chowchilla Orthonyx temminckii 
Eastern Whipbird Psophodes olivaceus 
Spotted Quail-thrush Cinclosoma punctatum 
Little Grassbird Megalurus gramineus 
Superb Blue Wren Malurus cyaneus 
Southern Emu-wren Stipiturus malachurus 
Large-billed Scrubwren Sericornis magnirostris 
Yellow-throated .scrub- S. ci treogularis 
wren 
White-brewed Scrubwren S. frontalis 
Brown Scrubwren S. humilis 
Field~Ten S. fuliginosus 
Scrubtit Acanthornis magnus 
Brown Warbler Gerygone mouki 
Brown Thornbill Acanthiz~silla 
Tasmanian Thornbill A. ewingii 
Yellow-rumped Thornbill A. chrisorrhoa 
Yellow (Littl~) Thorn- A. nana 
bill 
Striated Tbornbill 
White-throated Tree-
creeper 
Red Wattlebird 
Yellow Wattlebird 
Little Wattlebird 
Noisy Miner 
Lewin's Honeyeater 
-:~, line a ta 
Climacteris leucophaea 
Anthochaera carunculata 
--
A. paradoxa 
A. chr;y:soptera 
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White-eared Honeyeater 
Yellow-throated Honey-
eater 
Strong-billed Honeyeater 
Black-headed tloneyeater 
Crescent rloneyeater 
New Holland Honeyeat~r 
Tawny-crowned tloneyeater 
Eastern Spinebill 
Whi~e-fronted Chat 
Spotted Pardalote 
Forty-spotted Pardalote 
Striated Eardalote 
Silvereye 
Beautiful Firetail 
House Sparrow 
Satin .Bowerbird 
Green Catbird 
Paradise Riflebird 
Dusky Woodswallow 
Grey l3ut;cherbird 
Australian Magpie 
Pied Currawong 
Black Currawong 
Grey Currawong 
Forest Raven 
Torresian Crow 
2. NEW ZEALAND 
Kiwi 
Australasian Harrier 
Lichenostomus leucotis 
L. flavicollis 
Melithreptu§_yalidirostris 
M. affinis 
Phylidonyri~IEEhQ.Etera 
P. novaehollandiae 
-- -
P. melanops 
Acanthorhynchus tenuirostris 
~pthianura albifrons 
Pardalotus punctatus 
P. guadragintus 
P. striatus 
ZosteroEs lateralis 
Emblerna bella 
Passer dornesticus 
Ptilonorhvnchus violaceus 
Ailuroedus crassirostris 
Ptiloris paradiseus 
Artamus cyanopterus 
Cr~~Llorguatus 
Gymnorhina tibicen 
Streper~~ac:!:!l!na 
.§.i__fuliginosa ·' 
s. versicolor 
Corvus tasmanicus 
C. orru 
-----
C:....)V 
New Zealand Falcon Falco novaeseelandiae 
Weka Gallirallus australis 
- --
New Zealand Pigeon g~miphaga novaeseelandiae 
Kaka Nestor meridionalis 
Red-crowned Parakeet Cyanorarnphus novaezelandiae 
Yellow-crowned Parakeet C. auriceps 
Shining Cuckoo Qhrysococcyx l}!,£idus 
Long-tailed Cuckoo Eudynamis taitensis 
Morepork !inox novaeseelandiae 
Rifleman Acanthisitta chloris 
Fantail Rhipidura fuliglg£~ 
Pied Tit Petroica macrocephala 
Robin P. australis 
Brown Creeper Finschia novaeseelandiae 
Whitehead ) 
) Mohua ochrocephala 
Yellowhead ) 
Grey Warbler Gerygone igata 
Song Thrush Turdus philomelas 
Hedge Sparrow Prunella modularis 
Bellbird Anthornis melanura 
Stitchbird Notiomystis cincta 
Tui Prosthemadera novaeseelandiae 
Silvereye Zosterops lateralis 
3. OTHER 
Black and White Mannikin Manacus manacus 
APPENDIX 2 
-
Location~ habitat and effective ~ainfall of sites included 
in simlarity analysis. The reference numbers correspond to 
those in ~igure 5. 
REF 
NO. 
LOCALITY HABITAT EFF. RAINFALL 
1 Bonq Tier Mixed forest H 
2 Arthur River Coastal heath H 
3 Loongana Sedgeland H 
4 Weindorfer's Forest Temperate rainforest P 
5 Renison Temperate rainforest P 
6 Cape Portland Coastal heath/pasture S 
7 The Gardens Coastal heath S 
8 Diana's Basin Coastal heath S 
9 Storey's Creek Dry sclerophyll forest H 
10 Henty River ·coastal heath P 
11 Ocean Beach, Strahan Coastal heath P 
12 Cardigan Plains Sedgeland P 
1 3 Crotty Sedgeland P 
14 Xelly Basin·Track Temperate rainforest P 
15 Mount Rufus Dwarf coniferous forest P 
16 Central Plateau Moorland H 
17 Sca~i'"!.nder Dry sclerophyll forest S 
18 Campbell Town Dry sclerophyll forest S 
19 Ross Savannah woodland S 
20 Kelvedon Savannah woodland S 
21 Tooms Lake Dry sclerophyll forest S 
22 Lake St Clair Temperate rainforest P 
23 Lake St Clair Sub-alpine:forest P 
24 Lake St Clair Sedgeland P 
25 Mount F-1-eld N.P. 
26 Tarn Shelf 
27 Mount Field N.P. 
28 Gatehouse Marsh 
29 Tim's Track 
30 Tim's Track 
31 The Sentinels 
32 Frodsham's Pass 
33 Forest Walk 
34 Mount Bowes 
35 Condominium Creek 
36 Mount Lloyd 
37 Mount Arthur 
38 Pottery Road 
39 Mount Wellington 
40 Queen's Domain 
41 :Pine Creek 
42 Tahune 
43 Tahune 
44 'Tahune 
45 Tinderbox 
46 Eaglehawk Neck 
47 Waterfall Bay 
Sub-alpine forest 
Dwarf coniferous forest 
Mixed forest 
Savannah woodland 
Mixed forest 
Wet scrub 
Sedge land 
Wet scrub 
Teimperate rainforest 
Mixed forest 
Wet scrub 
Wet sclerophyll forest 
Sub-alpine forest 
Dry sclerophyll forest 
Wet sclerophyll forest 
Savannah woodland 
Dry sclerophyll forest 
Wet sclerophyll forest 
Mixed forest 
Sedge land 
Dry sclerophyll forest 
Coastal heath 
Wet sclerophyll forest 
H 
H 
H 
s 
p 
f 
p 
p 
p 
p 
p 
H 
H 
s 
H 
s 
s 
H 
H 
H 
s 
s 
H 
48 Hartz Mountains N.P. Dwarf coniferous forest ~-
49 Adamson's Peak 
50 Hastings 
51 Hastings Caves 
Dwarf coniferous forest 
' Wet sclerophyll forest 
Mixed forest 
H 
H 
H 
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Grey Goshawk l l Cl.l (1) ;:::l > 
Austrplian Goshawk 2 l l l 
() >i::t 
= (1) >i::t .... Cl.I ttj 
Colla~ed Sparrowhawk 2 :I s 0 
Wedge-tailed Eagle l l l l l l l 2 
Hi H 
>< 
't:J 1-3 
Swamp Harrier 2 2 l l l Ii Pl "' (1) Cl.I 
Peregrine Falcon l 
Cl.l 3 
(1) Pl 
;:::l ~ 
Nankeen Kestrel l l c+ I-'· Pl 
Brown Hawk 2 2 2 l 2 l 
Brown Qauil 2 l l l 
Pl ;:::l 
c+ 
o' 
l\\ I-'· Ii 
Spurwinged Plover 2 2 l Vl 
p., 
0 Cl.I 
. 
Banded Plover l l '11'\.. 
Common Bronzewing l l 2 l 0 
I'\) 
Hi 
Brush Bronzewing 2 2 l l OJ I-Jo 
Musk Lorikeet l c+ 'd (1) Ii 
Swift Parrot l l 2 l Cl.l 
(1) 
. Cl.I 
(1) 
Yellow-tailed Black Cockatoo 2 l l 2 2 2 2 l l ;:::! c+ 
Sulphur-crested Cockatoo l Pl c+ 
Green Rosella 2 2 2 2 2 2 l l 2 2 l I !:.astern Rosella 2 l I 
I'\) 
Blue-winged Parrot l l l 2 2 "' 
"' Ground Parrot l 2 
Pallid Cuckoo 2 l 2 1 
Fan-tailed Cuckoo 2 l 2 2 2 2 2 l l 
Horsfield Bronze Cuckoo l 2 I 
Golden Bronze Cuckoo l l 2 2 2 l l l l 
Boobook Owl l l l l 
Masked Owl l 
Tawny Frogmouth l l 
Owl et Ni ghtjar l 
Welcome Swallow 2 2 l 2 l l 
I 
·. 
Tree-Ma rtrn l 2 l l l 2 
Australian Pipit ;:2 
-·, 
l l l l 2 
Black-faced Cuckoo-Shrike 1 • 2 2 l l l l l l 
Ground Thrush ~ " 2 2 2 l 
. 
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Spotted Quail-Thrush 2 
Superb Blue Wren 2 2 2 2 2 l 2 2 2 
Soutbern Emu-Wren l 2 2 
Tasmanian Thornbill 2 2 2 ., 2 2 2 2 2 (.. 
Brown Thorn bi 11 2 2 2 
Yellow-rumped Thornbill l 2 l 
Scrub-Tit 2 2 2 2 l 
Brown Scrub-Wren 2 2 2 2 2 2 l 2 l l 
Field-Wren ' 2 l 2 2 2 l 
White-fronted Chat 2 l 
Scarlet Robin l 2 2 l 
Flame Robin 2 2 2 2 l l 2 l l 2 2 
Pink Robin 2 2 2 l 
Dusky Robin 
' 
2 2 2 2 2 
Grey Fantail 2 l 2 2 2 2 l l 
Satin Flycatcher l l 2 l 2 
Golden Whistler l 2 2 2 l l l l 
Olive Whistler l 2 2 2 2 l 2 2 
Grey Shrike-Thrush 2 2 2 2 2 2 2 2 2 2 
Spotted Pardalote 2 l 2 2 2 2 2 l 
Yellow-tipped Pardalote 2 2 2 2 2 l 2 l 
Grey-breasted Silvereye 2 l 2 2 2 2 2 2 2 l 
Yellow-throated Honeyeater 2 2 2 2 2 l 2 2 2 l 
Black-headed Honeyeater l l 2 l l l l l 
Strong-billed Honeyeater l 2 2 2 l l 2 l l 
Crescent Honeyeater 2 2 2 2 2 2 2 2 2 2 
New Holland Honeyeater 2 l l l 2 l 
Tawny-crowned Honeyeater 2 
Eastern Spinebill l 2 2 2 l l .2 l 
Noisy Miner 2 
Little Wattlebird 2 l l 
Yellow Wattlebird l 2 l l l 2 l l 
Beautiful Firetail l l 2 l 2 2 2 
Dusky Wood-Swallow 2 2 2 l 
Black Currawong l l 2 2 2 2 2 2 2 2 
Clinking Currawong l 2 -~ - ~-
Grey Butcherbird l 2 2 
Wh i tEf-backed Magpie 2 
Forest Raven 2 2 2 2 2 2 2 l 2 2 2 
No. of Species 
Common 28 20 35 25 25 14 18 4 20 18 11 
Total 54 41 153 35 34 25 32 14 27 42 29 
I 
if':(. 1_ .l .... .,'. ,• 
'1 : ... 
1);:;£-r~J:·. :-· ~t. ! ~-· '-.·'. 
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APPENDIX 4 
Species lists for 15 sites in Tasmanian temperate rainforest 
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APPENDIX 5 
In what follows, the major references are abbreviated as 
follows C = Cayley (1959), F =Frith (1969), G = Green 
(1966), G & M = Green and McGarvie (1971), L = 'Leach (1958), 
R =Rose (1973), R & M =Ridpath and Moreau (1966) .. 
Q:!ey Goshawk 
C - birds, insects. L - reptiles, mice, birds. F ~ birds, 
small mammals, large insects. R & M - vertebrates. 
(VERTEBRATES) 
Brush Bronzewing 
C - seeds, native fruits, berries. L - seeds. F -I feeds on 
the ground on seeds and berries.R & M - vegetable matter. 
G & M - (2 birds) : seeds - Acacia sp., Trifolium 
subterraneaum, Beyeria sp., Cyperaceae • 
. (SEEDS) 
Yellow-tailed Black Cockatoo 
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L - wood-boring -larv~e, seeds. F - feeds largely on ~he larvae 
o~ cossid moths. Also eats seeds of eucalypts, Banksia, 
,Acacia, introduce9- pines ..... R & M" - ve_ge_table matter and 
inverteprates .. 
Forshaw (1969) suggests that wood-boring insect larvae are 
the stapJe diet although it also takes seeds, fruit and 
berries, nectar and bl9ssoms. 
.. . 
After-some hesitation I have classed it as an insectivore. 
J {INVERTEBRATES) 
Green Rosella 
C - seeds. R & M - vegetable matter. 
Forshaw (1969) gives the food as the seeds of grasses, shrubs 
and trees, especially eucalypts, and on blossoms, berries, 
nuts and fruits and insects and their larvae. Lea and Gray 
(1935-6) found insect larvae in the crops of two birds from 
Flinders Island and Green and Swift (1965) report birds 
• 
feeding on pysillids (Hemiptera, sub-order Homoptera). 
Holyoak (1973) regard~ the food of Platycerc~ spp_.
1
as 
se·eds (fruit). 
G & M - (4 birds) : seeds - Euphorbiacae, Rumex sp., 
Solanum sp., Pimelia sp., Senecio (?). sp. 
Although a wide variety of food is eaten, I regard the Green 
Rosella as primarily a graminivore. 
(SEEDS) 
Shining_Bronze Cuckoo 
C, L - insects, mainly caterpillars. F - caterpillars 
favoured but a variety of other insects taken. R & M -
invertebrates. 
G, G & M - (2 birds) : moth larvae (Lepidoptera) 
(INYERTEHRATES) 
Spotted Owl 
. ' 
L - insects, birds. F - insects and other invertebrates, 
also smalJ_ mammals and birds. R & M - invertebrates and 
vertebrates~ R - (5 birds) : mammals (rodents); spiders 
Araneida (A~achn~d~.J.~- cockroaches (Blattodea), beetles 
(Coleoptera), moths (Lepidoptera). 
G - (1 bird) : spiders Araneida i~rachnida), cockroaches 
(Blattodea), long-horned grasshoppers Tettigonidae (Orthop-
tera), beetles (Coleoptera), moths (Lepidoptera). 
Green (1969) - (1 bird) : huntsman spider (Arachnida), 
beetles (Coleoptera). 
(INVERTEBRATES AND VERTEBRATES) 
~Y Thrush 
C - insects, crustaceans. L - snails, insects, worms. F -
chiefly insects and worms. K & M - invertebrates. 
G & M - (3 birds) : leaves - Epacridaceae; earthworms 
Annelida (Oligochaeta), centipedes Chilopoda (Myriapoda), 
ground beetles Carabaeidae, dung beetles Copr.inae, click 
beetle larvae Elateridae, tenebrio beetles Tennebrionidae, 
chafers Dynastinae and weevils Curculionidae (Co1eoptera), 
fly: larvae (Diptera)., moth larvae (Lepidop:tera). 
Green (1969) - (1 bird) : wireworms, wood-boring larvae. 
R - (2 birds) : speders Araneida (Arachnida), beetles 
(Coleoptera). 
(INVERTEBRATES) 
Pink Robin 
C, L - insects. F - insects. R & M - invertebrates. 
(INVERTEBRATES) 
Olive Whistler 
C9 L - insects. F 
inve:rtebrates .. 
mainly insects and their larvae. R & M -
G & M - (5 birds) : seeds - Epacridaceae, Leguminosae;·leaf 
fragments; cockroach ootheca (Blattodea), longicorn beetles 
Ce:rambycidae and weevils Curculionidae (Coleoptera), hover-
flies Syrphidaeo 
( INVERTEBRATJ!;~) 
Golden Whistler 
C - insects. L - insects, mainly caterpillars. F - insects 
and some berries. R & M - invertebrates. 
Matthiessen (1973) - (5 birds) : sp~ders (Arachnida), grass-
hoppers (Orthoptera), bugs (Hemiptera), beetles (Coleoptera), 
wasps and ants (Hyrnenoptera). 
(INVERTEBRATES) 
~I Shrike-thrush 
L - insects. F - the main foods are insects, spiders and 
worms, but it has been reported to take eggs and nestlings 
of smaller birds, small marsupials and frogs. R & M -
invertebrates. 
R - (6 birds) ; centipedes Chilopoda and millipedes Diplopoda 
(Myriapoda), spiders Araneida (Arachnida), cockroaches 
(Blattodea), praying mantids (Mantodea), grasshoppers 
(Orthoptera),. cicadas Cicadidae (Hemiptera sub-order 
Homoptera), beetles (Coleoptera), moth larvae (Lepidoptera). 
G, G & M - (7 birds) : bird remains; reptiles (sk~nk lizard); 
amphib~a (Brown T~eefrog Hyla ewingii); earwigs (Dermaptera), 
long-horned grasshoppers Tettigonidae (Orthoptera), shield-
bugs Pentatomidae (Hemip~era sub-order Heteroptera), dµng 
beetles Coprinae, water tig~r-beetles Dytiocidae, water 
beetles Bydrophilidae, weevils Curculionidae and ground 
weevils Phaladurinae (Coleoptera), moths (Lepidoptera), 
parasitic wasps Ichneumanidae and ants Formicidae (Hyrnenoptera). 
(.INVERTEBRATES) 
9'rey Fantail 
C, L - insects. ~ - insects, taken on the wing, appear to be 
the only food. R & M - invertebrates. 
Matthiessen (1973) - (6 'birds) : bugs (Hemiptera), beetles 
(coleoptsra), flies (Diptera), moths (Lepidoptera), wasps/ 
ants (Hymenoptera). 
G, G & M - (2 birds) : shield-bugs Pentatomidae (Hemiptera 
sub-order Heteroptera), leaf beetles Chrysomelidae (Coleop-
tera), flies·Muscoida and Staphylinidae (Diptera) 
(INVERTEBRATES) 
Brown Scrubwren 
C - insects. R & M - invertebrates. 
G & M - (3 birds) : seeds - Myosotis sp., Euphorbiaceae, 
Leguminosae; leaves-, Epacris sp.; cockroach ootheca 
(Blattodea), termites (Isoptera), longicorn beetles 
Ce~aiabycidae (Coleoptera), fly larvae (Diptera), moths 
(Lepidoptera), ants Formicidae (Hymenoptera). 
Thomas (1974) - (4 birds) : craneflies, spiders, beetles, 
- ' 
240 
weevils~ small seeds (3 ~tomachs), plant remains (2 stomachs); 
small quartz particles (2 stomachs). 
(INVERTEBRATES) 
Scrubtit 
C - insects. R & M - invertebrates. 
1in.omas {1974) - (1 bird) : entirely insect remains -. legs of 
s~iders, beetles, etco 
(INVERTEBRATES) 
Tasmanian Thornbill 
C - insects. R & M - invertebrates. 
( I·NVERTEBRATES) 
Yellow-throated Honeyeater 
C - insects and rrectar~ R & M - vegetable matter and 
invertebrates. Keast (1970) regards the Meliphag~ (which 
includes Lichenostomus) honeyeaters as predominently 
insectivt:"· .... ous. 
G & M - (3 birds) : spiders Araneida (Arachnida), soldier 
beetles Telephoridae, leaf beetles Chrysomelidae, weevils 
Curculionidae and jewelbeet~es Buprestidae (Coleoptera), 
moths (Lepidoptera). 
In my experience Yellow-throated Honeyeaters rarely take 
nectar. 
(INVERTEBRATES) 
241 
Crescent Honeyeater 
C - insects, nectar. F - insects appear to be the staple 
diet though its nomadie winter movements seem to relats to 
search ~or nectar. R ·& M - vegetable matter and invertebra~es. 
Keast (1970) regards Phylidogrris honeyeaters as largely 
nectarivorous. 
G & M - (1 Bird) : flies (Diptera), moths (Lepidoptera). 
Al 't.houg_h the import,ance of nectar to this species when 
breeding is questionable, it seems best to regard it8 food as· 
(INVERTEBRATES AND NECTAR) 
Eastern Spinebill 
C, L - insects. F - a nectar feeder taking small insects in 
the absence of nectar. R & M - vegetable matter and 
invertebrates. Keast {1970) regards Acanthorhxnchus honey-
eaters as largely nectarivorous. 
Although the importance of invertebrates is questionable they 
provide protein of which nectar is a poor source (Recher and 
I 
Abbott 1971). The food of the Eastern Spinebill is best 
regarded as 
(NECTAR AND INVERTEBRATES) 
Silvereye 
C, L - insects, fruits and berries. F - insects, fruit, 
berries. R & M - vegetable matter and invertebrates. 
R - (1 bird) : berries; spiders Araneida (Arachnida), lerps 
Psyllidae (Hemiptera sub-order Homoptera), moth larvae 
(Lepidoptera); 
G, G & M - (2 birds) : seeds - Rhagg_dia baccat~, Solanum sp.; 
moth larvae (Lepidoptera). 
(FRUITS AND INVERTEBRATES) 
Black Currawong 
L - insects, fruits. R & M - vegetable matter and inverte-
brates. 
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G & M - (2 birds) : seeds - Epacridaceae; click beetles 
Elateridae, leaf beetle adults and larvae Chrysomelidae and 
weevils Curculionidae (Coleoptera), moths (Lepidoptera), ants 
Formici~ae (Hymenoptera). Rose (1973) analysed 152 pellets 
of the closely-related Pied Currawoµg in New South Wales 
and confirmed that this species takes a very wide range of 
foods. 
Seems best regarded as being an omnivore. 
(OMNIVOROUS) 
Forest Raven 
C, L -.omnivorous. R & M - ver~ebrates and invertebrates. 
G·- (1 bird) : grass~oppers Acrididae (Orthoptera), ground 
beetles Scarabaeidae and weevils Curculionidae (Coleoptera). 
Rowley and Vestjens (1973) analysed the food in the stomachs 
of 53 birds of the race tasman!~, mostly obtained in 
-
Tasmania, and found a very wide range of food items. 
Although an omnivore, the Forest Raven probably occupies 
the scavenging niche. 
(OMNIVOROUS) 
I 
I 
-
SPECIES PAIR NESTING NEST NEST CLUTCH OTHER 
BOND [DISPERSAL TYPE SITE(1) (2) 
. ---f--~ ----
---- ---
Grey Goshawk M s 0 Tree (3) 2 - 3 Sexual size 
dimorphism 
Brush .M s 0 Low 
Bronzewing shrub. (1 ) 2 
Yellow-t:;i.iled M s H Hole 2 
Black 
Cockatoo 
I 
Green Rosella M s H Hole 4 - 9 
Shining Bronze M s - - ? Parasitic 
Cuckoo 
Spotted Owl M s H Hole 2 
Scaly Thrush M s 0 Shrub (2) 2 - 3 
Pink Robin M s 0 Shrub (2) I 3 - 4 
Olive Whistler M s 0 Shrub c2> I 3 - 4 
Golden Whistler M s 0 Shrub (2) 2 - 3 
Grey Shrike- M s 0 Tree (3) 2 - 4 
thrush 
Grey Fantail M 3 0 Shrub (2) 3 - 4 
.llrown Scrub- M s D Low 3 - 4 'Helpers• 
wren shrub (1) 
Scrubtit M s D Low 3 - 4 
shrub ( 1 ) 
'!'asmanian M s D Shrub (2) 3 - 4 I 'Helpers• 
Thorn bill 
Yellow-throated M s 0 Low 2 
- 3 I Honeyeater shrub ( 1) 
Crescent M S(?) 0 Low 3 - 4 
noneyeater shrub ( 1 ) 
Eastern M s 0 Shrub (2) 2 - 3 
Spine bill 
Silvereye M s 0 Low (1) ,3 - 4 I shrub/ ~ l Shrub (2) 
Black M s 0 Tree (3) 2 - 4 I 
Currawong l I Forest Raven M S' ~:1'ee (3) __ 4 - 5 
(1) Figures in brackets refer to the vegetation layer 
low shrub, (2) - shrub, (3) - tree. 
(1) - herb/ 
(2) Based on Sharland 1958. 
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APPENDIX 11 
Bird census results. 
1. POTTERY ROAD D Dry sclerophyll woodland. 
10 x 350 m transects. 
Collared Sparrowhawk 
Brown Falcon 
Swift Parrot 
Green Rosella 
Fan-tailed Cuckoo 
1 o. 7 % 
1 --- o. 7 
1 o. 7 
3 2.2 
7 5. 2 
Rufous-tailed Bronze Cuckoo 2 1.5 
Black-faced Cuckoo-shrike 
Common Blackbird 
Scarlet Robin 
Dusky Robin 
Golden Whistler 
Grey Shrike-thrush 
Sa:t;in Flycatcher 
Superb Blue Wren 
Brown Thornbill 
Yellow-throated Honeyeater 
Black-h~aded Honeyeater 
New Holland Honeyeater 
Spotted Pardalote 
Striated Pardalote 
European Goldfinch 
European Greenfinch 
Dusky Woodswallow 
Grey Currawong 
Forest Raven 
8 5.9 
3 2.2 
1 o. 7 
2 1.5 
2 1.5 
7 5. 2 
2 1.5 
1 o. 7 
14 10.4 
1 5 11 • 1 
3 2.2 
1 0.7 
14 1 o._4 
13 906 
8 5.9 
1 0.7 
11 Ba 1 
1 0.7 
13 9.6 
s = 
H= 
H/log
8
S = 
.Density = 
25 
2.6244 
0.81 
1.929 
2. POTTERY_RQAD A Dry sclerophyll forest. 
10 x 450 rn transects 
Brown Falcon 1 0.3 % 
Green Rosella 1 0.3 
Pallid Cuckoo 2 0.5 
Fan-tailed Cuckoo 57 1 5. 2 
. Shining Bronze Cuckoo 22 . 5.19 s = 
Black-faced Cuckoo-shrike 3 0.8 H = 
Common Blackbird 6 1.6 H/logeS = 
Scarlet Robin 4 1 • 1 Density =. 
Golden Whistler 14 3.7 
Grey Shrike-thrush 52 13. 8 
tatin Flycatcher 21 5.6 
Grey Fantail 1 0.3 
Brown Thornbill 31 8.2 
Yellow-throated Honeyeater 60 16. 0 
Black-headed Honeyeater 4 2.7 
Spotted Pardalote 42 11 • 2 
Striated Pardalote 28 7.4 
Silvereye 5 1.3 
European Goldfinch· 3 0.8 
Grey Currawong 3 0.8 
Forest Raven 10 2.7 
21 
2.5080 
0.81 
4.178 
3. POTTERY ROAD C Dry scl~rophyll forest. 
10 x 600 m transects 
Grey Goshawk 
Brown Falcon 
Swift Parrot 
Green Rosella 
Pallid Cuckoo 
Fan-tailed Cuckoo 
Shining Bronze Cuckoo 
1 0.2 % 
1 0.2 
2 0.4 
2 0.4 
12 2.4 
33 6.7 
25 5.1 
Black-faced Cuckoo-shrike 3 0.6 
Common Blackbird 
Flame Robin 
Scarlet Robin 
Dusky Robin 
Golden Whistler 
Grey Shrike-thrush 
Satin Flycatcher 
3 o.6 
2 0.4 
12 2.4 
1 1. 4 
32 6.5 
51 1o.4 
52 1o.6 
Spotted Quail-thrush 1 0.2 
Superb Blue_ Wren 22 4.5 
:Brown Thornbill 41 8.4 
Yellow-throated H'eater 15 3.1 
Black-headed Honeyeat~r 24 4.9 
Spotted Pardalote 
Striated Pardalote 
Silvereye 
Dusky Woodswallow 
Forest Raven 
85 17. 3 
29 5.9 
10 2.0 
7 1.4 
18 3.7 
s = 25 
H = 2.7223 
H/l<?ges = 0.85 
Density= 4.083 
4. POTTERY ROAD E Wet sclerophyll gully. 
10 x 250 m transects. 
Brown Goshawk 
Swift 'Parrot 
Green Rosella 
Pallid Cuckoo 
Fan-tailed Cuckoo 
Shining Bronze Cuckoo 
Black-faced Cuckoo-shrike 
Common Blackbird 
Golden Whistler 
Grey Shrike-thrush 
Satin Flycatcher 
Grey Fantail 
Superb Blue Wren 
.Brown Scrubwren 
6 2.3 % 
1 0.4 
1 0.4 
1 o. 4 
2· .0.8 
7 2.7 
2 0.8 
24 9.3 
4 1.5 
16 6.2 
34 13.1 
32 12. 4 
17 6. 6 
1 0.4 
Brown Thornbill 31 12.0 
Yellow-throated Honeyeater 8 3.1 
Strong-billed Honeyeater 
Black-headed Honeyeater 
Spotted Pardalote 
Striated Pardalote 
Silvereye 
Forest Raven 
11 4. 2 
1 0.4 
11 4.2 
22 8.5 
21 8.1 
6 2.3 
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s = 22 
H = 2.7314 
H/logeS = 0.88 
Density = 5.180 
5. POTTERY ROAD B Dry/wet sclerophyll ecotone. 
10 x 250 m transects. 
Swift Parrot 
G;reen Rosella 
Fan-tailed Cuqkoo 
Shining Bronze Cuckoo 
Black-faced Cuckoo-shrike 
Comm on Blackbird 
Flame Robin 
Scarlet Robin 
Dusky Robin 
Golden.Whistler 
Grey Shrike-thrush 
Satin Flycatcher 
Grey Fantail 
Superb Blue Wren 
Brown Thornbill 
1 0.4 % 
1 o.4 
30 13.0 
5 2.2 
1 0~4 
3 1. 3 
6 2.6 
6 2.6 
3 1. 3 
16 6. 9 
30 13.0 
3 1. 3 
6 2.6 
4 1. 7 
14 6.1 
Yellow-throated Honeyeater 28 12.1 
I 
Strong-billed Honeyeater 
Black-headed Honeyeater 
Crescent Honeyeat~r 
Spotted Pardalote 
Striated Pardalote 
Silvereye 
Grey Currawong 
~·crest Raven 
6 2.6 
8 3.5 
7 3.0 
28 12.1 
12 5. 2 
1 o .. ·~ 
1 0.4 
11 4.8 
s = 24 
H = 2.6267 
H/loge,S = 0.83 
Density= 4.620 
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6. MYRTLE GULLY Wet sclerophyll forest. 
8 x 550 m transects. 
Brown Falcon 
Swift Parrot 
G:!'een' Rosella 
Fan-tailed Cuckoo 
Shining Bronze Cuckoo 
Common Blackbird 
Pink Hobin 
Olive Whistler 
Golden Whistler 
Grey Shrike-thrush 
Satin Flycatcher 
Grey Fantail 
Superb Blue Wren 
1 0.2 % 
1 o. 2 
19 3.4 
43 7.6 
20 3.5 
14 2.5 
6 1.1 
10 1.8 
23 4.1 
46 8.2 
1 o. 2 
79 14.0 
8 1. 5 
Brown Scrubwren 50 8.9 
Scrubtit 2 0.4 
Tasmanian Thornbill 40 7.1 
Ye1low-throated Honeyeater 17 3.0 
S'tJ:•ong-billed Honeyeater 6 1 .1 
Crescent Honeyeater 34 6.0 
Eastern Spinebill 3 0.5 
Spotted Pardalote 52 9~2 
striated ?ardalote 25 4.4 
Silvereye 
Beautiful Firetail 
_Grey Currawong 
Forest Raven 
58 1o.3 
2 0.4 
1 o. 2 
3 0.5 
s = 26 
H = 2.7812 
H/logeS = 0.85 
Density= 6.410 
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)\VALUES OBTAINED AT MYRTLE GULLY 
SPECIES 
Yellow-tailed Black Cockatoo 
Green Rosella 
Superb Blue Wren 
Tasmanian Thornbill 
Brown Scrubwren 
Grey Fantail 
Olive Whistler 
Grey Shrike-thrush 
Spotted Pardalote 
Striated Pardalote 
Silvereye 
Yellow-throated Honeteater 
Black-headed Honeyeater 
Strong-billed Honeyeater 
Crescent Honeyeater 
Grey Currawong 
Forest Raven 
(1) Sight and sound records. 
(2) Sight records only. 
\ 
CENSUS 1 ( 1 ) CENSUS 2(2) 
0.023 
0.033 0.071 
0.100 
0.105 0.050 
0.121 0.043 
0.057 0.050 
0.017 
0.033 
0.030 0.150 
0.036 0.083 
J o. 033 
0.025 
0.033 0.118 
0.058 0.025 
0.023 
0.050 
0.017 
1. MOUNT FIELD Wet sclerophyll forest. 
8 x 500 m transects. 
Yellow-tailed Black Cockatoo 6 1 • 3 % 
Green Rosella 19 4.0 
Fan-tailed Cuckoo 26 5.4 
Shining Bronze Cuckoo 27 5.7 
Pink Robin -24 -- 5. 0 
Olive Whistler 10 2.1 
Golden Whistler -33 ,6.9 
Grey Shrike-thrush 65 13.6 
Grey Fantail 76 15.9 
Brown Scrubwren 39 8.2-
Scrubtit 18 3.8 
Tasmanian Thorn bill 44 9.2 
Yellow-throated Honeyeater 1 0.2 
Eastern Spinebill 1 0.2 
Striated Pardalote 27 5.7 
Silvereye 48 10.1 
Black Currawong 13 2.7 
s = 17 
H = 2.5514 
H/logeS = o. 90 
Density= 5.962 
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8. CLEMES PEAK Wet sclerophyll forest. 
8 x 300 m transects. 
Grey Goshawk 2 1.2 % 
Brush Bronzewing 1 0.6 
Yellow-tailed Black Cockatoo 1 Q.6 
Green Rosella 8 4e7 
Fan-tailed Cuckoo ~- 5 _2.9 
Shining Bronze Cuckoo 7 4.1 
Pink Robin 5 2.9 
Olive Whistler 3 1.7 
Golden Whistler 
Grey Shrike-thrush 
Grey Fantail 
Brown Scrubwren 
Scrubtit 
Tasmanian Thornhill 
Yellow-throated Honeyeater 
Strong-billed Honeyeater 
Eastern Spinebill 
Spotted Pardalote 
Striated Pardalote 
Silver eye 
Black Currawong 
1 0.6 
27 15.7 
18 1o.8 
10 5. 9 
2 1. 2 
24 14. 0 
3 1. 7 
2 1.2 
18 1 o. 5 
4 2.3 
12 7.0 
4 2.3 
11 6. 4 
s = 22 
H = 2. 6987 
H/log8 S = 0.89 
Density= 3.583 
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9. TAHUNE Mixed Forest. 
8 x 500 m transects. 
Yellow-tailed :Slack Cockatoo 
Green ..H.osella 
Shining Bronze cuckoo 
Pink Robin 
Olive Whistler 
Golden Whistler 
Grey Shrike-thrush 
Satin Flycatcher 
Grey Fantail 
Hrown Scrubwren 
Scrubtit 
Tasmanian Thorn bill 
Yellow-throated Honeyeater 
Strong-billed Honeyeater 
Crescent Honeyeater 
Eastern Spinebill 
Striated Pardalote 
Silvereye 
Black Currawong 
1 0.3 
36 11. 4 
14 4.4 
4 1. 3 
~--13 4" 1 
14 4.4 
9 2.9 
5 1. 6 
24 7. 6 -
27 8.6 
23 7.3 
21 6.7 
12 3.8 
2 o.6 
50 15.9 
21 6.7 
13 4.1 
20 6 .. 3 
6 1.9 
% 
s = 19 
H = 2. 6843 
H/log S = O. 91 
e 
Density= 3.938 
1 O. TIM 1 S. TRACX Mixed forest. 
8 x 500 m transects. 
Grey Goshawk 
Brush Bronzewing 
Yellow-tailed Black Cockatoo 
Green Rosella 
Shining Bronze Cuckoo 
Black-faced Cuckoo-shrike 
Pink Robin 
Olive Whistier 
Grey Shrike-thrush 
Grey Fantail 
Brown Scrubwren 
Scrubtit 
Tasmanian Thornbill 
Yellow-throated Honeyeater 
Strong-billed Honeyeater 
Crescent Honeyeater 
Eastern Spinebill 
Striated Eardalote 
Sil-irereye 
Black Currawong 
2' o. 7 % 
1 0.3 
2 0.7 
18 6.1 
--17 5.7 
5 1. 6 
-16 5.4 
3 1. 0 
14 4. 7 
I 
8 2.7 
34 11. 5 
19 6.4 
62 20.9 
11 3. 7 
2 0.7 
22 7.4 
5 1. 6 
23 7.8 
10 3.4 
22 7.4 
s = 20 
H = 2.6059 
H/logeS = 0.87 
Density= 3.700 
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11. GORDON RIVER A Temperate rainforest. 
10 x 250 m transects. 
Grey Goshawk 1 0.5 % 
Green .Rosella 16 8.0 
Shining .Bronze Cuckoo 1 0.5 
Scaly 1'hrush 2 0.1 
--Fink Robin 11 5.0 
Olive Whistler 31 15.0 
Golden Whistler 2 1 .. 0 
Grey Shrike-thrush 1 0.5 
.Grey Fantail 14 1.0 
Brown Scrubwren 7 3.0 
Scrubtit 10 5.0 
1'asmanian Thorn bill 15 1.0 
Crescent Honeyeater 46 22 .. 0 
Eastern Spine
1
bill 12' 6.0 
SilYereye 33 16.0 
Black Currawong 'J 3.0 
Forest Raven 1 .; o. 5 
269 
s = 17 
H= 2.362 
H/log S = 
e o.83 
Density 1$ 4.100 
12. GORDON RIVER B Temperate rainforest. 
· 10 x 250 m transects. 
Grey Goshawk 1 1.0 fa 
Brush Bronzewing 1 1.q 
Green Rosella 22 19.0 
Pink Robin 1 1. 0 
I -~ Olive Whistler 17--15.0 
Golden Whistler 1 1. 0 
Grey Shrike-thrush 1 1.0 
Grey Fantail 2 2.0 
Brown Scrubwren 4 3.0 
Scrubtit 1 1. 0 
Tasmanian Thorn bill 7 6.0 
Strong-billed Honeyeater 1 1.0 
Crescent Honeyeater 29 25 .. 0 
~astern Spinebill 14 12.0 
Silvereye 13 11 .• 0 
Black Currawong 2· 2.0 
270 
s = 16 
H= 2.239 
H/log
8
S = 0.81 
Density = 3.900 
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13. NEIKA Sub-alpine forest. 
8 x 400 m transects. 
Grey Goshawk 1 0.4 % 
I 4.8 Green Rosella 12 
Fan-tailed Cuckoo 23 9.2 
Shining Bronze Cuckoo 1 0.4 
---
Pink Robin 2 - o. 8 s = 17 
Olive Whistler 10 4.0 ff= 2.3276 
Golden Whistler 3 1. 2 H/logeS = 0.82 
Grey Shrike-thrush 28 11.2 Density = 3.922 
G
1
rey Fantail 26 1o.4 
Brown Scrubwren 35 13.9 
Tasmanian Thornbill 18 7.2 
Yellow-throated Honeyeater 2 0.8 
Crescent Honeyeater 63 25.1 
Spotted Pardalote 3 1.2: 
Silvereye 3 1. 2 
:Black Currawong 16 5.6 
:Forest Raven 7 2.8 
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14. BEATTI~.Q_TARN Sub-alpine forest. 
I 
8 x 300 m transects. 
Green Rosella 13 5.4 'Ii 
Fan-tailed cuckoo 4 1.7 
Shining Bronze Cuckoo 12 5.0 
Black-faced Cuckoo-shrike 1 0.4 
Olive Whistler ~-12 5.0 s = 19 
Golden Whistler 30 12.5 H = 2.3876 
Grey Shrike-thrush 10 4.2' H/logeS = 0.81 
~ ' - ' 
Grey Fantail 1 0.4 Density = 5.000 
Brown Scrubwren 24 1o.0 
Scrubtit 5 2 .1 
Tasmanian Thorn bill 2 0.8 
Yellow-throated Honeyeater 22 9.2 
Strong-billed Honeyeater 1 0.4 
Crescent Honey?ater 48 20.0 
Eastern Spinebill 2 0.8 
Spotted Pardalote 2 0.8 
Striated Pardalote 6 2.5 
Silvereye 5 2.1 
Black Currawong 30 12.5 
15. LAKE DOBSON Sub-alpine forest. 
8 x 350 rn transects. 
Yellow-tailed Black Cockatoo 3 1o4 
Green Ro$_ella 13 6.0 
Fan-tailed Cuckoo 16 7.4 
Shining Bronze Cuckoo 2 0.9 
Pink Robin 1 0.5 
Olive Whistler 3 1.4 
Golden Whistler .,5 2. 3. 
., 
Grey Shrike-thrush 1 0.5 
Brown Scrubwren 8 ?o7 
Scrubtit 13 6.0 
Tasmanian Thorn bill 10 4.6 
Yellow-throated Honeyeater 45 20.8 
Crescent Honeyeater 56 25.9 
Spotted Pardalote 4 1. 9 
Striated Pardalote 10 4~6 
Silvereye 7 3.2 
Black Gu.rra~mng 18 8.3 
Forest Raven. 1 0.5 
% 
s = 18 
H= 2.3323 
H/loges = 0.81 
Density = 3.857 
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16. PANDANNI GROVE Dwarf coniferous forest. 
8 x 50 m transects. 
Pink Robin 2 1o.0 % 
Brown Scrubwren,, 1 5.0 
Scrubtit 3 15. 0 s = 6 
Yellow-throated Honeyeater 3 15. 0 H = 1. 6004 
Crescent Honeyeater ----~ - -8 400 0 H/log S = 0.89 e 
Black Curraw0ng 3 15. 0 Density= 2.500 
17. OLGA CAMP 
-----
Temperate rainforest. 
8 x 200 m transects. 
Sulphur-crested Cockatoo 1 0.5 
Green Rosella 5 2.3 
Shining Bronze Cuckoo 3 1. 4 
Scaly Thrush 5 2.3 
Pink Robin 10 4.6 
Olive Whistler 25 11.5 
Golden Whistler 5 2.3 
Grey Shrike-thrush 14 6.5 
Grey Fantail 23 1o.6 
Brown Scrubwren 13 6.0 
Scrubtit 11 5.1 
Tasmanian Thorn bill 22 10.1 
Yellow-throated Honeyeater 7 3.2 
Crescent Honeyeater 30 13. 8 
Eastern Spinebill 15 6.9 
SilvereyP- 10 4.6 
Black Currawong 17 7.8 
Forest Raven 1 0.5 
% 
s = 18 
H = 2.6398 
H/log S = 0.91 
e 
Density = 6. 781 
TULLAWALLAL, Queensland. Subtropical (0 - 300 m) and 
temperate (400 - 500 m) rainforest. 
8 x 500 m transects. 
FREQUENCY 
SPECIES 
0-100m 100-200m 200-300m 300-400m 400-500m 
Brown Pigeon 
Crimson Rosella 
Fan-tailed Cuckoo 
Shining Bronze Cuckoo 
Brown Warbler 
Eastern Yellow Robin 
Olive Whistler 
Golden Whistler 
Grey Shrike-thrush 
Black-faced Monarch 
Rufous Fantail 
Grey Fantail 
Eastern Whipbird 
Large-billed Scrubwren 
Yellow-throated Scrubwren 
White-browed Scrubwren 
Brown Thornbill 
Striated Thornbill 
White-throated Treecreeper 
Red Wattlebird 
Lewin's Honeyeater 
Eastern Spinebill 
Spotted Pardalote 
Silvereye 
Satin Bowerbird 
Green Catbird 
Paradise Riflebird 
Pied Currawong 
Torresian Crow 
TOTAL SPECIES 
1 
8 
1 
9 
12 
1 
4 
1 
11 
7 
12 
8 
1 
8 
3 
2 
1 
3 
19 
3 
10 
1 
1 
1 
10 
13 
1 
8 
13 
2 
5 
14 
8 
11 
1 
2 
3 
18 
1 
8 
1 ~ 
1 
1 
13 
6 
2 
2 
9 
2 
3 
12 
4 
1 
1 
10 
7 
1 
3 
20 
4 
2 
2 
2 
4 
4 
7 
3 
1Q 
6 
7 
1 
1 
1 
8 
1 5 
1 
12 
1 
3 
6 
3 
4 
8 
3 
10 
6 
4 
2 
1 
1 
2 
11 
1 
18 
276 
6 
42 
1 
2 
6 
1 
7 
42 
38 
8 
14 
1 
48 
17 
8 
58 
32 
1 
1 
1 
40 
14 
1 
1 
2 
5 
3 
28 
1 
29 
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Foliage profiles of census sites 
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APPENDIX 13 
Species distribution along the Tasmanian xeric-mesic gradient. 
APPENDIX 13 Species distribution along th~ Tasmanian xeric-mesic gradient 287 1 
D ,S 
DS/ 
w s M F T R F s A F D c F SPECIES ws 
1 2 3 5 4 6 7 8 9 10 11 12 17 13 14 15 16 
-
Brown Goshawk (v) ( v"') v 
Collared Sparrowhawk v 
Grey Goshawk v ,/ v ,/ v v/ 
Brown Falcon ,/ v v (/) v ( /) 
Common Bronzewing ( v') ( .,/) (,/) 
Brush Bronzewing (/) / ( ,/) ,/ ,/ (/) 
Yellow-tailed Black Cockatoo / ../ / ,/ v 
Swift Parrot / ../ ,/ ,/ / (/) 
Green Rosella 
../ / / ,/ , ./ ,/ / ./ ,/ 
/ 
,/ ( v') / ./ ../ v v' v 
Pallid Cuckoo v' / (/) / 
Fantailed Cuckoo v ,/' .,,/ / ,/ v' / / / / / 
Rufous-tailed Bronze Cuckoo / 
Shining Bronze Cuckoo / ,/ ,/ / / / , ,/ ,/ v v / / v 
Black-faced Cuckoo-Shrike / ,/ / ./ / / v 
Scaly Thrush (v) ( ./) ( ./) ( ./) 
./ 
- -- --·· 
Common Blackbird v' ,/ / / / ,/ 
Pink Robin v ./ ./ / v' / /"' / / / 
.. 
.. :: . 
. 
·. 
~. . . 
··~· .. 
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APPENDIX 13 - cont'd. 
1 
DS/ ' 
SPECIES D s ws w s MF T R F " S A F D C F 
1 2 3 5 4 6 7 8 9 10 11 12 17 13 14 15 16 
Flame Robin ./ ./ ( v') 
Scarlet Robin / v ./ / 
Dusky Robin 
... / ./ / ( v') 
Olive Whistler 
.../ / .../ /' / / / .,,/ .,/ ./ 
Golden Whistler ./. 
./ ./ / .,/ / / ./ / (/) /. ./ .,,/ / .,,/ 
Grey Shrike-thrush 
./ / .,/ / ./ / .,/ .,// / / v / / ../ -../ / ,. 
-
Satin Flycatcher v / ' .,/ / ../ ../ (/) 
.</J / / / / / / / / Grey Fantail ./ ./ .,/ / v v 
Spotted Quail-thrush (/) (/) '·/ 
--
Superb Blue Wren 
../ .·./ ,/ / .,/ 
Brown Scrubwren 
./ .,/ ./ / .../ ./ v / ../ .,,/ v ...,.-/ 
Scrub tit / / / / / / / ( vi / .,,/ / 
Brown Thornhill 
./ v ,/ / ./ 
Tasmanian Thornbill 
./ / ./ v' / / ../ v v ./ .,/ 
Yellow-throated Honeyeater v .../ ./ / ./ / / ,,/ / / / v /' ...,,., / 
Strong-billed Honeyeater 
./ / / .../ / v / (./) ./ 
Black-headed Honeyeater / v / / .../ (/) (./) 
.. 
. . 
.. 
. . 
. . 
.. 
.. 
- ·~."::;__ ·~:~~ - - -
2'87 ~ 
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DS/ . " 
SPECIES D s WS w s M F T R F S A F D C F 
-
1 2 3 5 4 6 7 8 9 10 11 12 17 13 14 15 16 
Crescent Honeyeater .,/ ,/ (/) / / .,/ v v ../ ../ v ./ 
New Holland Honeyeater / 
Eastern Spinebill ./ 
./ / ./ / / ./ ../ v' 
Spotted Pardalote /. 
I 
./ ,/ ./ / ./ ./ v ../ ../ 
Striated Pardalote 
./ .,/ / v' ./ / v / / / v / 
Silvereye / / ./ / / .,/ v / v' ,/ v ./ ~ v v v 
Eurqpean Goldfinch ,/ .,/ \ 
European Greenfinch / ( ,/) 
-
Beautiful Firetail (-/) (V) ( V) v (/) 
Dusky Wood-swallow v / 
Black Currawong v / / / v' v / v v / 
Grey Currawong / / (/) / ./ 
Forest Raven 
./ ./ v v ./ / (v) / v / I I 
... 
s Q 
t-'• 0 
>< s 
Cl) >a 
,:i. Ill 
1-j 
Ill t-'• 
1:1 Cl.I 
,:i. 0 
SPECIES. FORMATION N OCCURRENCE % 1:1 c+ 
Cl) 0 
HERB SHRUB TREE s ...., >a 
Cl) < 1-j Cl) 
Ill 1-j 
Brown Scrubwren W,et sclerophyll 250 87 13 0 c+ c+ > Cl) t-'• l"d 
() l"d 
Mixed 56 89 11 0 1-j Ill l":l Ill I-' 8 t-'• 
Rainforest 30 77 23 0 1:1 Ol H ...., c+ >< 0 1-j 
1-j Ill Scrubtit Wet sclerophyll 37 22 75, 3 Cl) c+ ~ CD t-'• 
<+ ...., 
Mixed 36 19 81 0 t-'· () 
Ill 
Rainforest 28 29 71 0 c+ t-'· 
0 
Tasmanian Thornbill Wet sclerophyll 234 14 74 12 1:1 
t-'· 
Mixed 83 8 61 31 
1:1 
"' 
Cl) 
Rainforest 59 3 78 19 <+ 
CD 
Grey .ll'antail Wet sclerophyll 287 13 60 27 () I-' 
Cl) 
Mixed 38 8 66 26 t-j 0 
>a 
i ;:::.-Rainforest 24 12 59 29 '< ~ I-' 
I I-' 
i Crescent Honeyeater wet sclerophyll 319 9 48 43 
. 
I 
I Mixed 36 6 42 52 I\) I en 
Rainforest 30 0 80 20 en 
Green Rosella Wet sclerophyll 89 12 25 63 
Mixed 29 7 10 83 
l'ink Robin Wet sclerophyll 74 19 80 
Mixed 17 0 94 6 
Olive Whistler Wet sclerophyll 66 20 78 2 
Mixed 10 0 90 10 
Striated !'ardalote Wet sclerophyll 113 0 1 99 
Mixed 38 0 0 100 
SPECIES N 
A G 
Brown Scrubwren Wet sclerophyll 388 
375 
20 
112 
375 
63 
0 23 
32 
25 
Mixed + 
Rainforest 
Scrubti t Wet sclerophy,_l 
Mixed 
0 
0 
+ 
3 
0 
0 Rainforest 0 
Tasmanian Thornbill Wet sclerophyll 554 + + 
Grey Fantail 
Pink Robin 
Golden Whistler 
Strong-bHled 
-Honeyeater 
Silvereye 
Mixed 613 1 0 
Rainforest 117 2 0 
Wet sclerophylI 641 i 49 3 
Mixed 173 41 7 
Rainforest 36 50 0 
Wet sclerophyll 107 7 38 
Mixed 42 12 35 
Wet sclerophyll 
Mixed 
36 
21 
Wet sclerophyll 842 
Mixed 53 
Wet sclerophyll 135 
0 
5 
0 
0 
1 
0 
0 
OCCURRENCE % 
H Li Tr B Tw 
14 50 5 3 1 
12 50 2 4 0 
25 50 0 0 0 
1 4 59 21 1 
4 7 45 40 2 
8 0 39 35 8 
2 1 9 9 24 
L 
4 
+ 
0 
2 
10 
55 
0 0 3 11 16 69 
0 0 0 13 11 74 
1 5 2 2 14 24 
0 2 12 7 5 25 
0 0 0 11 8 28 
1 8 18 15 6 7 
0 12 7 17 0 17 
0 
0 
+ 
0 
0 
0 
0 
0 0 8 92 
0 10 80 
0 46 43 
0 38 55 
7 
2 
2 
6 
Mixed 89 
0 
0 
0 0 0 0 
4 
0 
0 
0 
0 91 
0 94 
. 
F 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 I 
0 
0 
0 
0 
0 
0 
4 
6 
td > 
II 
o' I» Ii ..... 
I» Ii 
:::i .. 
0 
::i' Q 
.. 
1:-:1 II 
II ::i' 
<D 
I-' Ii 
<D o' I» .. 
!-+, 
.. 1:-1 
..... 
II 
Q 
0 
El 
'd 
c+ I» 
<D Ii 
El I-'• 
'd 00 
<D 0 
Ii :::i 
I» 
c+ 
<D 
0 
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APPENDIX 16 
Overlaps in patch preference,o{H. 
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Overlaps in· patch p;eference, o<" • 290 
I •r 1-1 i:: 'tl 0 QJ 1-1 QJ QJ QJ 
'tl 0 
"' 
N QJ rl .r:: ~ .., QJ.., rl i:: .r:: rl .., rn rl 
"' 
i::: 
r-1"' rl 0 rn .., rn :::! -M ,0 0 QJ bO -M .!.l QJ 1-1 :::! i::: rn •ri 1-1 
"' 
:::! 1-1 1-1 1-1 ~ i::: "'t) rn i:q 1-1 -M •ri § .r:: .., 1-1 i::: rl .r:: QJ QJ rl QJ bO ·ri .., 0 0 .r:: ,0 § .., i::: t) .., "' rl .., ,, .., .., r-1 » i::: ~ I CJ P:: bO E-< 0 I <tJ Ul -M •ri .-1 I "' i::: <tJ i::: ·ri QJ 0 ~ .!.l i:: 0 P:: i:: QJ rz. .., i:: ,0 :i: QJ QJ QJ 1-1 ,0 1-1 ~ .., ,r:: N i::: ·ri 0 » QJ QJ .!.l ~ '§ ~ e 0 » <.J » QJ QJ QJ .!.l rn rn i::: rl <.J QJ R .!.l rl .!.l > 'tl » •ri » rl QJ rn QJ .., i::: > <.J 1-1 QJ :::! 0 rl <tJ QJ •ri t) <tJ i::: •ri rl QJ 1-1 QJ 0 1-1 rn o rl i::: QJ i:: rn ·ri rl <tJ 1-1 1-1 1-1 1-1 QJ rl 1-1 .r:: :::! t) -M rl 0 1-1 .r:: 1-1 1-1 t) <tJ .r:: QJ 0 1-1 0 
"' p. •ri rl :::! 0 i:q i:q ;.... i:q t.!l Ul (.) Ul ll< 0 t.!l t.!l Ul t.!l i:q Ul E-< E-< ;.... ::i:: (.) ::i:: ~ Ul Ul i:q (.) rz. 
SPECIES 
No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
1 1.00 0.30 0.27 0.50 0.50 0.27 0.31 0.40 0.33 0.27 0.27 0.27 0.27 0.27 0.27 0.36 0.3i 0.31 0.57 
-
2 1. 00 0.60 0.42 0.70 0.60 0.47 0.46 0.62 0.60 0.60 0.60 0.60 0.46 0.60' 0.43 0.47 0.69 0.45 
3 1.00 0.53 0.53 1.00 0.87 0.67 0.80 1.00 1.00 1.00 1. 00 0.67 1.00 0.73 0.87 0.87 0.47 
4 1.00 0.60 0.53 0.62 0.64 0.67 0.53 0.53 0.53 0.53 0.50 0.53 0.73 0.62 0.50 0.50 
5 1.00 0.53 0.50 0.50 0.54 0.53 0.53 0.53 0.53 0.38 0.53 0.46 0.50 0.62 0.67 
6 1.00 0.87 0.67 0.80 1. 00 1.00 1.00 1.00 0.67 1. 00 0.73 0.87 0.87 0.47 
7 1.00 0. 77 0.86 0.87 0.87 0.87 0.87 0. 77 0.87 0.85 0.86 0.73 0.54 
8 1.00 0.69 0.67 0.67 0.67 0.67 0.67 0.67 0.91 o. 77 0.53 0.42 
9 1.00 0.80 0.80 0.80 a.BO 0.69 0.80 o. 77 0.67 0.79 0.46 
10 1.00 1.00 1. 00 1.00 0.67 1. 00 0.73 0.87 0.87 0.47 
11 1.00 1.00 1. 00 0.67 1.00 o. 73 0.87 0.87 0.47 
12 1.00 1.00 0.67 1.00 0.73 0.87 0.87 0.47 
13 1.00 0.67 1.00 0.73 0.87 0.87 0.47 
14 1.00 0.67 0.75 0.64 0.53 0.42 
15 1. 00 0.73 0.87 0.87 0.47 
-
--
- -
16 1.00 0.85 0.60 1 o.38 
' . 
i. 
.. 
1.00 0. 73 0.43 17 ,. : 
. 
' 
18 1.00 0.54 
-
19 I 1.00 ~ 
' I -
i 
I · . · .. 
' .... ~~ ... 
:::.£::._-_--..:==:.::::=::~-=::===-~:-~ ;====-=----- ----~ --
APPENDIX 17 
Overlaps in feeding behaviour ,c{ v• 
-
. 
'. 
·.· 
... ~- . 
~:-~- ' 
--
SPECIES 
NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
-
15 
16·. 
lZ 
18 ' 
le.! 
bO 
c 
•.-! 
~ 
N 
c 
0 
k 
j:Q 
..c:: 
"' ;:l k 
j:Q 
1 
1.00 
r 
' 
0 QJ 
"d 0 <1l N 
QJ +J rl c ..c:: 
rl <1l rl 0 
"' •.-!...: QJ k ;:l 
<1l u 
"' 
j:Q k 
+J 0 0 ..c:: 
IU <>:: bO E-< 
~...: c 0 c •.-! 0 >. 
rl u QJ c...: rl 
rl <1l Q) •.-! u <1l 
QJ rl k ..c:: ;:l u 
>< j:Q c.!> Ul u Ul 
2 3 4 5 
0.16 0.10 0 0.80 
1.00 0.85 0.16 0.36 
1.00 0 0.30 
1.00 0.20 
1.00 
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Over~~ps ~n vertical stratification, cl..v ~ 
k ~ k QJ 
QJ rl I k 
rl +J QJ rl :i: 
+J 
"' 
...: ·.-! 1l c 
"' 
•.-! •.-! <1l 
•.-! •.-! ~ k .a.J k ..c !i ..c:: § u +J 0 Ul Ul •.-! 
<>:: c ..c:: 
"" 
+J 
QJ Q) CJ) § ..c 
...: > "d » ;:l >. ;:l c ·.-! rl QJ k Q) 0 k 
•.-! rl 0 k ..c:: k k u p.. 0 c.!> c.!> .a.J c.!> j:Q Ul 
6 7 8 9 10 11 12 
0 .15 0.15 0 0.10 0.13 0.86 0.23 
0.48 0.53 0.67 0.80 0.74 0.30 0.48 
0.34 0.39 0.82 0.95 0.59 0.24 0.33 
0.85 0.85 0.28 0.31 0.74 0.14 0. 77 
0.35 0.35 0.14 0.27 0.33 0.94 0.43 
1.00 0.95 0.16 0.29 0.75 0.29 0.92 
1.00 0.21 0.34 0.80 0.29 0.92 
1.00 0.87 0.41 0.14 0.15 
1. 00 0.54 0.24 0.28 
1.00 0.27 o. 74 
1.00 0.37 
1.00 
<• 
: 
-· I 
291 
,...., 
rl 
"d •.-! bO QJ ..c c 
+J QJ 0 
<1l c ~ c 0 •.-! Q) 
k k k 0. k > 
c rl ..c:: Q) QJ Ul QJ k <1l 
<1l rl +J +J .a.J +J >. ;:l <>:: 
•.-! •.-! I <1l c <1l c Q) u 
c ..c :i: Q) Q) Q) k k +J 
<1l c 0 >. u >. QJ Q) ...: 
"' e '"' rl QJ "'Q) .a.J > 
u QJ 
"' 0 rl c QJ c CJ) rl <1l k <1l ..C: Q) 0 k 0 <1l •.-! rl 0 
E-< E-< >< p:: up:: ~ Ul j:Q 
"" 
13 14 15 16 17 18 19 
0.11 0.05 0.08 0.33 0.09 0.25 0.24 
0.59 0.84 0.81 0.64 0.79 0.86 0. 77 
0.49 0.75 o. 72 0.49 o. 70 0.85 0.86 
0.86 0.62 0.64 0.67 0.66 0.31 0.22 
0.31 0.25 0.28 0.53 0.29 0.42 0.32 
0.85 0.55 0.60 0.67 0.63 0.34 0.25 
0.90 0.60 0.65 o. 72 0.68 0.39 0.30 
0.31 0.62 0.56 0.31 0.53 o. 72 0.76 
0.44 0.70 0.67 0.44 0.65 0.85 0.86 
0.88 0.80 0.85 0.80 0.88 0.57 0.48 
0.25 0.19 0.22 0.37 0.23 0.39 0.32 
0.84 0.54 0.59 o. 74 0.62 0.43 0.33 
1.00 0.70 0.75 0.78 o. 78 0.45 0.36 
1. 00 0.95 o. 70 0.92 0.7Q 0.61 
1. 00 0.75 0.97 0.67 0.58 
1.00 o. 76 0.59 0.49 
1.00 0.65 0.56 
1.00 0.90 
1.00 
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Overlaps in feeding behaviour, c:{F. 
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Overlaps. in feeding behaviour, o< F • 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
1 1. 00 0.06 0.09 0 0.88 0.39 0.08 0 0.12 0.04 0.27 0.01 0 0.04 0.02 0 0 1. 00 1.00 
2 1.00 0.22 0 0.15 0.45 0.20 0.02 0.56 0.15 0.29 0.65 0.16 0.54 0.51 0.02 0.02 0.06 0.06 
3 1.00 0.18 0.·09 0.35 0.48 0.33 0.24 0.15 0.32 0.19 0.54 0.30 0.28 0.37 0.27 0.09 0.09 
4 1.00 0.05 0.46 0.28 0.15 0.54 0.24 0.15 0.60 0.30 0.55 0.45 , 0.15 0.10 0 0 
5 1.00 0.49 0.15 0 0.15 0.09 o. 39 0.10 0.01 0.05 0.04 0.03 0.02 0.88 0.88 
6 1.00 0.37 0.17 0.47 0.37 0.49 0.43 0.31 0.56 0.55 0.23 0.11 0.39 0.39 
7 1.00 0.63 0.23 0.49 0.36 0.25 o. 72 0.32 0.31 0.20 0.55 0.08 0.08 
-
8 1.00 0.04 0.37 0.05 0.07 0.74 0.21 0.21 0.18 0.88 0 0 
9 1.00 0.16 0.24 0.87 0.18 0.70 0.55 0.04 0.03 0.12 0.12 
10 1.00 0.19 0.22 0.46 0.41 0.40 0.27 0.27 0.04 0.04 
11 1.00 0.22 0.10 0.15 0.14 0.07 0.04 0.27 0.27 
12 1.00 0.22 0.70 0.58 0.09 0.05 0.01 0.01 
13 1.00 0.38 0.43 0.18 0.63 0 0 
14 1. 00 0.85 0.26 0.14 0.04 0.04 
15 1.00 0.37 0.](4, 0.02 0.02 
• . 
: ·.., ·, . ~" 
16 1.00 0.17 0 0 
•"-: ~ 
17 . 
1.00 0 0 
18 1.00 1.00 
19 1. 00 
-
. 
) ' ' 
-:-_:-_ ... • _.ic.__...,.J 
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Community matrix for Tasmanian temperate rainforest. 
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Community matrix, ba~ed on summation alpha, for Tasmanian temperate rainforest 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
1 1.000 0.173 0.153 0.167 o. 727 0.270 0.180 0.133 0.183 0.147 0.467 0.170 0.127 0.120 0.123 0.306 0.133 
2 1.000 0.557 0.193 0.403 0.510 0.400 0.383 0.660 0.497 0.397 0.577 0.450 0.613 0.640 0.363 0.427 
3 1.000 0.237 0.307 0.563 0.580 0.607 0.663 0.580 0.520 0.507 0. 677 0.573 0.667 0.530 0.613 
4 1.000 0.283 0.613 0.583 0.357 0.507 0.503 0.273 0.633 0.563 0.557 0.540 0.517 0.460 
5 1.000 0.457 0.333 0.213 0.320 0.317 0.620 0.353 0.283 0.227 0.283 0.340 0.270 
6 1.000 0.730 0.333 0.520 0.707 0.593 0.783 o. 720 0.593 0.717 0.543 0.537 
7 1.000 0.537 0.477 0. 720 0.507 o. 680 0.830 0.563 0.610 0.590 0.697 
... 
8 1.000 0.533 0.483 0.287 0.297 0.573 0.500 0.480 0.467 0. 727 
9 1.000 0.500 0.427 0.650 0.473 0.697 0.673 0.417 0.450 
10 1.000 0.487 0.653 0.780 0.737 0.750 0.600 0.673 
11 1. OOO O. 530 0.450 0.337 0.453 0.390 0.380 
12 1.000 0.687 0.637 o. 723 0.520 0.513 
0 
13 1.000 0.583 0.727 0.563 0.760 
14 
' 
1. OOO 0.823 0.570 0.567 
.. ? 
•, 
15 ' 1.000 0.617 0.660 
__ _i.....=--------
- ,..---- ~-- ... - ~ 
16 1.000 0 .593 
17 1.000 
.. 
18 
19 
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0.270 0.240 
0.640 0.623 
0.533 0.370 
0.400 0.307 
0.417 0.393 
0.587 0.480 
0.493 0.330 
0.510 0.353 
0.437 0.270 
0.440'0,277 
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0.520 0.357 
--
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Community Matrix, 'based ono<, for tel!l.perate rainforest 
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4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
0 0.352 0.016 0.004 0 0.004 0.001 0.063 0.001 0 0.001 0 0 0 0.078 0.137 
0 0.038 0.130 0.050 0.006 0.278 0.067 0.052 0.187 0.057 0.209 0.248 0.006 0.007 0.036 0.021 
0 0.014 0.085 0.163 0.181 0.182 0.142 0.077 0.063 0.265 0.151 0.202 0.132 0.164 0.067 0.036 
1.000 0.006 0.207 0.148 0.027 0.112 0.094 0.011 0.245 0.137 0.170 0.153 0.073 0.041 0 0 
1.000 0.091 0.026 0 0.022 0.016 0 .194 0.023 0.001 0.005 0.006 0.007 0.003 0.229 0 .189 
l.00010,30610.01810.109•0.27810.14210.39610.26410.20610.33010.ll210.06010.115· 0.046 
~----
----
1.000 
---
---
_:..;.,,._ 
. 
. 
,, . 
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-;~. 1·- .. 
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0 .102 
1.000 
~·~-
0.067 0.341 0 .091 0.200 0.564 
0.024 0 .102 0.005 o.ob1 0.154 
1.000 0.069 0.046 0.195 0.063 
1.000 0.051 0.163 0.405 
1.000 0.081 0.025 
1.000 0.185 
1.000 
- --- --
- --- -- --
I 
0.148 0.175 0.122 0.322 0.023 0.013 
0.087 0.079 0.051 0 .359 0 0 
0.166 0.295 0.014 0.013 0.081 0.047 
0.220 0.340 0 .158 0.207 0.020 0.009 
0.019 0.031 0.019 0.008 0.092 0.041 
0.253 0.342 0.049 0.027 0.004 0.002 
0.178 0.322 0.102 0.428 0 0 
1.000 0.541 0.136 0.082 0.015 0.010 
j i.ooo 0.203 0.118 0.012 0.005 
- --
1.000 0 .110 0 0 
1.000 0 0 
1.000 0.486 
1.000 
SPECIES 
Brown Scrubwren 
Green Rosella 
~hining Bronze Cuckoo 
Golden Whistler 
Grey Shrike-thrush 
Grey Fantail 
Yellow-t.hroated 
Honeyeater 
Crescent Honeyeater 
Eastern Spinebill 
Silveieye 
FORMATION 
DS (summer) 
DS (winter) 
Wet forms. 
DS (summer) 
Wet forms 
DS (summer) 
Wet forms 
I DS (summer) 
I DS (winter) 
Wet forms 
DS (summer) 
DS (winter) 
Wet forms 
DS (summer) 
DS (winter) 
wet forms 
DS {summer) 
DS (winter) 
Wet forms 
DS (summer) 
DS (winter) 
wet forms 
I DS (winter) 
Wet forms 
DS (summer) 
DS (winter) 
Wet forms 
N 
173 
14 
783 
20 
81 
19 
62 
1 55 
277 
621 
175 I 
'::I 
:::1 
934 
824, 
5841 
565 
373 
465 
763 
1040 
341 
29 
224 
A G H Lt Tr B Tw 
18 28 33 .14 4 2 
29 21 50 
+ 27 14 49 4 3 1 
5 
9 
3 I + 
3 I + 
2 j 
I 
11 ~ I 12 
47 I 3 
73 I 
47 ! 4 
8 1 
8 1 
9 4 
10 35 
7 6 33 
11 84 5 
2 3 15 68 5 
+ 
+ 9 11 
2 113 21 
2 I 8 
35 I 551· 6 
6 45 32 1 
I 3 
131 + 
49 34 ! 1 
I I 
31 31 4 
1 i + ' 3 I ! 
1 I 4 
:1 : 
6 
1 
2 
+ 
2: 13: I:~ 
28 45110 
i 
37 26 111 
11 25 '36 
6 
35 
+ 
35 18 
L F 
8 
76 
60 
88 
2 1 
29 
1 
6 
+ 3 12 73 
+ 2 
10 52 1 
66 34 
94 4 
APPENDIX 21 
Food and foraging behaviour of birds in temperate rainforest 
in northern New South Waleso Based on data in Goodwin (1967), 
Frith (1969), Gilliard (1969), Officer (1969) and1 Mc'Gill (1970) .. 
Grey Goshawk 
King Parrot 
Crimson Rosella 
Fan-tailed Cuckoo 
Shining Bronze Cuckoo 
Spotted Owl 
Superb Lyrebird 
Sca_ly Thrush 
Brown Warbler 
Rose.Robin 
Eastern Yellow Robin 
Olive Whistler 
Golden Whistler 
Grey Shrike-thrush 
Black-faced Monarch 
Ruf ous Fantail 
Grey Fantail 
Spine-tailed Chowchilla 
Eastern Whipbird 
Large-billed Scrubwren 
Yellow-throated Scrubwren 
White-browed Scrubwren 
Brown Thornbill 
Striated Thornbill 
FOOD 
V & I 
S & F 
S~& F 
I 
I 
I & V 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
FORAGING 
--
Active pursuer. Diurnal. 
Mainly in the canopy. 
At all levels. 
Pursuer. 
Pursuer. 
Nocturnal. Pursuer. 
Scratches in litter. 
~On ground. 
Foliage & hover gleaner. 
Pursuer. Lower strata & 
ground. 
Pursuer. Mainly on ground. 
Pursuer. Lower strata. 
Pursuer. Upper strata. 
? • Mainly on ground. 
Pursuero Hover gleaner. 
Pursuer. Hover gleaner. 
Pursuer. Aerial hawker. 
Scratches in litter. 
On ground and in herb 
layer. 
Low trees and undergrowth. 
Ground feeder. 
Ground and low shrubs. 
Foliage gleaner. Shrubs. 
High in foliage. 
296 
White-throated Treecreeper I Bark. 
Red Wattlebird I & N Canopy. 
White-eared Honeyeater I & F Canopy. 
Eastern Spinebill N & I Lower strata. 
Spotted Pardalote I Outer foliage of trees. 
Silvereye I From twigs & leaves at all 
Satin Bowerbird 
Green Catbird 
Pied Currawong 
Corvus sp. 
FOODS . . 
--~ heights. Also eats fruits. 
F 
I 
N 
fruits 
F 
F 
0 
0 
- invertebrates 
nectar 
0 - omnivorous 
s seeds 
v - vertebrates 
On or near ground. 
Shrubs & trees. 
All levels. 
Ground. 
APPENDIX 22 
Species recorded in temperate rainforest in the Macpherson 
Ranges, Queensland. 
Brush Turkey 
White~headed Pigeon 
Brown Pigeon 
Yellow-talled Black Cockatoo 
King Parrot 
Crimson Rosella 
Fan-tailed Cuckoo 
Shining Bronze Cuckoo 
Noisy Pitta 
Albert's Lyrebird 
Rufous Scrub-bird 
Scaly Thrush 
Bro-wn Warbler 
Eastern Yellow Robin 
Oli·ve Whistler 
Golden Whistler 
Grey Shrike-thrush 
Black-faced Monarch 
Ru.f ous Fantail 
Grey Fantail 
Spine-tailed Chowchilla 
Eastern Whipbird 
Large-billed Scrubwren 
Yellow-throated Scrubwren 
White-brewed Scrubwren 
Brown Thornbill 
GREEN MOUNTAIN 
(Apr. 1977) 
x 
x 
x 
x 
x 
·X 
x 
x 
x 
x 
x 
x 
x 
x 
x 
~ 
x 
x 
TULLA WALLAL 
(Nov. 1.977) 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
Striated Thornbill 
White-throated freecreeper 
Red Wattlebird 
-Lewin's Honeyeater 
Eastern Spinebill 
Spotted Pardalote 
Silvereye 
Satin Bowerbird 
Green Catbird 
Paradise Riflebird 
Pied Currawong 
Torresian Crow 
TOTALS 
Total species : 38 
GREEN MOUNTAIN 
x 
x 
x 
-
---
x 
x 
x 
24 
298 
TULLAWALLAL 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
32 
APPENDIX 23 
Species occurring in wet sclerophyll forest in the Otways 
and temperate and subtropical rainforest in New South Wales 
a~d Queensland. * - species occuring in Tasmania. 
Crested Hawk 
Grey Goshawk 
Brown Goshawk 
Collared Sparrowhawk 
Wedge~tailed Eagle 
Peregrine Falcon 
Brush Turkey 
Red-crowned Pigeon 
Purple-crowned Pigeon-
Wompoo Pigeon 
Topknot Pigeon 
White-headed Pigeon 
.Brown Pigeon 
Green-winged Pigeon 
Wonga Pigeon 
Yellow-tailed Black Cockatoo 
Gang-gang Cockatoo 
Sulphur-crested Cockatoo 
King Parrot 
Crimson .ttosella 
:Brush Cuckoo 
Fan-tailed Cuckoo 
Shining Bronze Cuckoo 
Spotted Owl 
Barking Owl 
Powerful Owl 
Tavmy Frogmouth 
Owlet-_nightjar 
Kookaburra 
No·isy Pitta 
Albert's Lyrebird 
Superb Lyrebird 
Rufous Scrub-bird 
Black-faced Cuckoo-shrike 
Yellow~eyed Cuckoo-shrike 
Cicada-bird 
Varied Triller 
Scaly Thrush 
Rose Robin 
Pink Robin 
Flame Robin 
Eastern Yellow Robin 
Pale Yellow Robin 
Crested Shrike-tit 
Olive Whistler 
Golden Whistler 
Ruf ous Whistler 
Ruf ous Shrike-thrush 
Grey Shrike-thrush 
VIC 
WS TRF 
* 
* 
* 
* 
* 
x 
* 
* 
* 
* 
x 
* 
* 
x 
* 
x 
x 
* 
* 
* 
* 
x 
* 
* 
* 
* 
x 
x 
* 
x 
* 
x 
* 
* 
x 
* 
NSW 
STRF 
x 
x 
x 
x 
* 
* 
x 
* 
* 
* 
* 
x 
x 
* x 
x 
x 
* 
* 
Q'd 
TRF STRF 
x 
x 
x 
* 
x 
* 
* 
* 
x 
x 
x 
* 
·x 
* 
* 
* 
x 
* 
* 
* 
x 
x 
x 
x 
x 
x 
x 
x 
x 
* 
* 
x 
* 
x 
* 
* 
* 
x 
x 
* 
* 
x 
x 
x 
x 
x 
x 
x 
* 
x 
x 
x 
x 
* 
* 
x 
* 
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VIC NSW Q'd 
ws TRF STRF' TRF STRF 
Black-faced Monarch x x x x 
Spectacled Monarch x 
White-eared Monarch x 
Leaden Flycatcher x 
Satin Flycatcher 
* Ruf ous Fantail x x x x x 
Grey Fantail 
* 
i(· 
* * * Spine-tailed Chowchilla x x x x 
Eastern Whipbird x x x x 
Superb Blue Wren 
* Large-billed Scrubwren x x x x 
Yellow-throated Scrubwren x x x x 
White-brewed Scrubwren 
* * * * * Wee bill x 
Brown Warbler x x x x 
Brown Thornbill 
* * * * * Striated Thorn bill x x x x 
White-throated Tree creeper x x x x x 
Red-brewed Tree creeper x 
Red Wattle bird * * Bell Miner x 
Lewin's Honeyeater x x x 
Yellow-faced Honeyeater x 
Brown Honeyeater x 
White-naped Honeyeater 
* Crescent Honeyeater 
* Eastern Spinebill 
* * * * * Scarlet Honeyeater x 
Mistletoe-bird x 
Spotted ?ardalote 
* * * Silvereye 
* * * * Red-brewed Finch x x 
Olive-backed Oriole x 
Spangl·ed :Drongo x 
Satin :Bowerbird x x x X· x 
Australian Regentbird x 
Green Catbird x x x x 
Paradise Riflebird x x 
Pied Currawong * * * * * Grey Currawong 
* Torresian Crow x x x 
J!!orest Raven 
* 
~ ..... laj 
ll> ::::s 0 
f--1 0 
(!) ('/) p.. 
m 0 
• ~ P> 
c+ :::i 
(/) ~ p.. 
0 (!) 
~ Ii Hi 
SPECIES MAIN FOOD FEEDI~G BEHAVIOUR Ii ::::s 
(!) 
0 (!) 
(!) ~ p.. ('/) ..... 
CD :::i 
I» CD ~ 
('/) ::::s > 
Brush i:rurkey Invertebrates Feeds on ground m a' f-d Hi f--1 CD f-d 
0 P> ~ t:i:j 
White-headed Pigeon Fruits In trees or on ground Ii ::::s I» 8 p.. <l 
> ..... H 
Brown Pigeon Fruits At all levels Id :::i 0 ><: Id 0 ~ 
(1) c+ Ii I\) 
::::s ~ Yellow-tailed Black Invertebrates Obtains much food from bark p.. ,O .0 
Cockatoo ..... () Hi / ~ 0 ~ a' 
Noisy Pitta Invertebrates 
I\) Ii ...... Feeds on ground -lo Ii Ii 
• ..... p., 
:::i r:n Albert's Lyrebird Invertebrates Feeds on ground ~ I-'• 
..... :::i 
Rufous Scrub-bird Invertebrates Feeds on gro~d ::::s c+ 
::::s (!) 
Lewin's Honeyeater Invertebrates Feeds mainly:·in the 0 !3 canopy Ii Id 
& Fruits c+ CD ~ Ii 
CD P> 
Paradise Rifle bird Invertebrates Obtained from under loose bark Ii c+ ::::s (!) 
z Ii 
(!) ll> 
~ ...... 
:::i 
(/) Hi 
0 0 
~ Ii 
c+ Cl) 
P"' m 
c+ 
'0l 
0 
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Overlaps in vertical stratification in forests on Little Barrier Island 
Calculated from data in Gravatt (i971) 
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Overlaps in feeding behaviour in forests on Little Barrier 
Island. Calculated from data in Gravatt (1971) 
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Comparison of species recorded in censuses of small areas 
in Chile (Cody 1970) and Patagonia (Vuilleumier 1972). 
SPECIES RECORDED IN CHILE 
AND PATAGONIA (15) 
Se~hanoides sephanoides 
Colaptes pitius 
Den~rO£QPUS lignarius 
Qamp~hilus magellanicus 
A_Ehrastur~inicauda 
Pygarrhichas albogularis 
Pteroptochus tarnii 
Scelorchilus rubecula 
Scytalopus magellanicus 
Elaenia albice-ps 
Tachycineta leuco~yga 
Troglodytes aedon 
Turdus falcklandii 
Curaeus curaeus 
_Spinus bar·batus 
_, 
SPECIES ABSENT FROM 
>- _PATAGONIA (7) 
Milvag_Q chimang:Q_ 
Sylviornithorhynchos tJ.esmurii 
~eretes paralus 
Bubo virg!nianis 
Microsittace ferruginea 
Coragyr>s atratus 
Qolu!Tlba g.rau~ 
SPECIES ABSENT FROM 
CHILE (5) 
Geranoaetus rnelanoleucus 
Buteo polysoma 
Enicognathus ferrugineus 
~ro~e pyr~ 
Phyrgilus patagoni£!!§_ 
